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A Modern Method of Learning the Flight-Ways and 
Habits of Birds 


By E. W. Netson 


Formerly Chief, Bureau of Biological Survey, United States Department of Agriculture 
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AN’S interest in birds began in 
those far-distant primitive days 
when an intimate knowledge of 

all the wild life about him was often his 
only safeguard against starvation. 

Long before the dawn of history the 
mystery in the great northerly and south- 
erly movements each spring and autumn 
of vast numbers of birds of many kinds 
keenly interested him and stimulated his 
imagination. Fantastic theories were built 
up to account for them and entered into 
myths and folklore, where some still sur- 
vive, even in civilized countries. 

For a long period the flights of birds 
were considered serious portents in the 
affairs of men and even of nations, and 
priests and soothsayers used them to awe 
the multitude and to read the future. 
Literature abounds in references to bird 
migrations, and the poets of the sagas as 
well as those of more recent times have 
felt the mystery of these movements and 
have repeatedly woven them into their 
writings. 

It has long been known that some of 
the smaller birds that breed in the north 
appear in middle latitudes on their re- 
turn in July. The number of these little 
voyagers increases in August and the 
movement is in full tide in September. 
The hosts of wild fowl linger mainly 
until October and November, when the 
frosts of approaching winter in the north 
send them southward. 

The multitude of Warblers that went 
northward in spring so gaily bedecked in 
all the bravery of their nuptial colors 
come trooping back with their young, all 
clad in sober hues more fitting their pres- 
ent prosaic task of making a living off the 


QI 


country, and laying in a goodly supply 
of fat to help meet any privations winter 
may hold in store in the warm southern 
lands they seek. 


ESKIMOS WELCOME THE COMING OF 


THE BIRDS 


In far northern lands, where untold 
millions of Ducks and Geese and other 
wild fowl go to rear their young, the ad- 
vent, during the last of April or early in 
May, of the first of these birds is the 
cause of exultant joy to the people. Con- 
tentment fills their hearts, for the coming 
of the birds marks the end of the long, 
cold period of scarcity and the beginning 
of that part of the year in which food is 
again plentiful. 

In the old days fur traders in Canada 
and Alaska rewarded with tobacco the 
Indian or Eskimo who saw the first 
Goose winging its way overhead in spring. 
White men joined with the natives in the 
jubilant welcome to the newcomer. In 
four consecutive seasons the writer wit- 
nessed such arrivals among the Eskimos 
on the icebound shore of Bering Sea. 

The first comer was always a single 
Goose. He circled high overhead, sur- 
veying the snow-mantled region where he 
and his kind would later rear their young. 
Each time this “scout” appeared to be as 
excited at seeing his breeding ground as 
the people were to see him, and the bird 
would fill the air with a continuous series 
of loud, clanging notes, sometimes heard 
long before he could be seen. 

After viewing the snowy landscape the 
scout always turned back and disappeared 
toward the Yukon without alighting and 
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Photograph by Thomas Bleyler 


SOME OF MAN’S MOST USEFUL FEATHERED FRIENDS 


Gulls perform very real services as scavengers, keeping many a beach clear of dead fish 
and other refuse. They wander far up our rivers and even breed in large numbers on the lakes 


of the interior. 


his kind appeared no more until spots of 
bare ground became visible. 


MILLIONS MIGRATE AS SEASONS CHANGE 


The bird life of the United States is 
believed to total more than four billion in- 
dividuals. This means that many hundred 
millions of migrants move north and 
south with the changing seasons. Though 
many go by day and may be seen by all 
who take the trouble to observe, vast 
numbers also pass by night. 

During the height of the spring migra- 
tion, those whose ears are attuned to 
Nature’s voices may hear mysterious 
notes overhead, many of which may be 
recognized. They mark the course of 
winged travelers exulting in springtime 
vigor and approaching nuptials in the 
haunts which they seek toward the top 
of the world. ‘Telescopes held on the 
moon at that time often reveal their 
silhouettes as they cross its face. 

In autumn the throng moves southward 
over a longer period, and the travelers 
wear the soberer garb of everyday life. 

Though it has been plain that migrat- 
ing species, in general, move north and 


south—the movements of some covering 
nearly or quite the entire length of the 
continent—yet only vague information on 
the subject has been available, since it was 
impossible to determine the movements 
of individuals. Through bird banding a 
method is now developed that will not 
only tell us where individual birds wan- 
der, but will enable us to trace their 
routes and determine the exact areas 
where they go in the north to rear their 
young or in the south to winter. 

We may also learn something concern- 
ing the strange, sporadic occurrence of 
birds in parts of the world far distant 
from their homes. 

Such wandering individuals are prob- 
ably much more numerous than we sus- 
pect. This is indicated by the repeated 
occurrences of Robins, Bobolinks, and 
other American birds in England, and 
even on Helgoland, that insignificant islet 
in the North Sea where so many visitors 
from distant regions have been found. St. 
Paul Island, the largest of the small Pribi- 
lof Islands, in Bering Sea, appears to be 
another landing place for lost birds, judg- 
ing from the number of stragglers from 
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© E. H. Matern 
LIKE ALL GOOD SAILORS, THIS GULL HAS A CHOICE VOCABULARY 


When there is no garbage about to be picked up, the Herring Gulls feed largely on small 
shellfish, sometimes breaking open the shells by carrying them well up into the air and then 


dropping them on the rocks. 
the desired result is obtained. 


eastern Asia and the Alaskan mainland 
that have been found there. 


SYSTEMATIC BIRD BANDING IS A MODERN 
DEVELOPMENT 


Systematic marking of birds, each prop- 
erly recorded for the purpose of studying 
movements and habits, has developed in 
Europe and the United States within the 
past 30 years. The greatest advance has 
been since 1920 and it is now becoming a 
well-recognized line of research. 


This operation has frequently to be repeated several times before 


Investigators familiar with the bird life 
of their districts capture the birds, alive 
and unharmed, with many ingenious traps, 
and place a numbered aluminum band or 
ring on the leg of each. Each band bears 
a central address, so that whenever the 
bird is retaken, alive or dead, the finder 
may forward either the band or the num- 
ber on it. 

The use of birds as messengers by man 
began in the dim past. Perhaps the earli- 
est record is that of Noah, who is said to 
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A PAIR OF “HONKERS” TAKE THE AIR 


After being banded, these two Geese took up their interrupted migra- 
tion none the worse for the markers they wore away with them. 


have sent out the Raven and the Dove to 
prospect for land. 

The first record of birds being marked 
to distinguish them after flight appears to 
be in the tenth book of Pliny’s Natural 
History, which states that a Roman 
sportsman took Swallows from Volaterr 
(Volterra), in Tuscany, to Rome. Dur- 
ing the chariot races the birds were 
marked with colors of the winners and 
then liberated to carry the news back 
home. 

For a time prior to the development of 
systematic banding, students desirous of 
lifting the veil of mystery surrounding 
bird movements cut the feathers so they 
could readily be identified. Sometimes 


they marked the birds 
with bright colors, or 
attached a small piece 
of parchment with a 
legend to a feather or 
to a leg. These crude 
and scattered efforts 
gave little information. 

The first record of 
a bird banded appears 
to have been made in 
1710. A Great Gray 
Heron, bearing several 
rings on one leg, was 
taken in Germany. 
One of the rings ap- 
parently had been 
placed on it in Turkey. 

In 1899 Professor 
C. C. Mortensen, a 
school-teacher of Vi- 
borg, Denmark, began 
systematically to band 
and _ record Storks, 
Starlings, and other 
birds along the gen- 
eral lines which are 
still in use. Thus he 
became the pioneer in 
practical, — scientific 
methods of bird band- 
ing, and his success 
led to the work being 
taken up in various 
places, especially in 
Great Britain, Sweden, 
elsewhere in Europe, 
and also in the United 
States. 

The two records of birds banded in 
Europe being taken on this side of the 
Atlantic appear to be both of Kittiwake 
Gulls. The first was a young bird banded 
June 28, 1923, on the Farne Islands, off 
the coast of Northumberland. On Au- 
gust 12, 1924, it was killed in the District 
of St. Barbe, Newfoundland. The second 
was also banded on the Farne Islands, June 
30, 1924, and was taken at Gross Water 
Bay, Labrador, in October, 1925. 


AUDUBON WAS THE FIRST AMERICAN 
BIRD BANDER 


No bird banded on this side has yet 
been taken in Europe, although many 
stray American birds have been recorded 
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there. One banded 
American bird, how- 
ever, has been recov- 
ered in Africa (see 
text, page 119). 

In the United States 
Audubon made the 
first record of bird 
marking, about 1803, 
while he was living on 
Perkiomen Creek, near 
Philadelphia. He 
placed silver cords 
about the legs of a 
brood of Phcebes, two 
of which returned to 


the same neighbor- 
hood the following 
year. 


The pioneers in sys- 
tematic bird banding 
in this country were, 
first, Dr. Leon J. Cole, 
and later Mr. Howard 
H. Cleaves. Their en- 
thusiasm enabled them 
to keep bird banding 
in continuous opera- 
tion from the begin- 
ning of the century to 
the time when the 
work was taken over 
by the Biological Sur- 
vey in 1920. 

No account of bird 
banding in the United 
States is complete 
without mention of 
Mr. S. Prentiss Bald- 
win. His able pioneer work from 1914 
to 1919 in developing traps and methods 
for their use in the capture of small 
birds to be banded, and his continued 
investigations, merit full appreciation. 
His work has been done on Inwood Es- 
tate, near Thomasville, Georgia, and at 
Hillcrest, his summer home, near Cleve- 
land, Ohio. 

To his successful methods of operation 
and delightful presentation of the results 
to the public, combined with the entry of 
the Biological Survey into the work, with 
Mr. F. C. Lincoln in charge of this activ- 
ity, may be credited much of the rapid 
development of this form of scientific re- 
search in America. 


gical Survey 


HE HAS BANDED MORE THAN 4,000 MALLARDS 
Mr. F. C. Lincoln is in charge of the bird-banding work of the United 


States Biological Survey. 


Extraordinary work has also been done 
by Mr. Jack Miner at Kingsville, Ontario, 
where for years he has carried on the 
banding of Ducks and Geese attracted to 
his refuge. He states that 40 per cent of 
the birds he tags in the autumn return 
the following spring. Geese bearing his 
bands have been taken in 23 States. His 
sanctuary is an unparalleled object lesson 
of the confidence which may be established 
between man and wild things when the 
approach is undertaken in the right spirit 
(see pages 96-97). 

One demonstration of the keen interest 
in bird banding has been the formation of 
four regional bird-banding associations, 
among which has been divided all of the 
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Photograph by R. D. Sloane 
CANADA GEESE TAKE ADVANTAGE OF A FRIEND’S HOSPITALITY 


By using corn instead of shot, Mr. Jack Miner has attracted many wild birds to his sanc- 
tuary. Once a professional hunter, he is now a conservationist. Each of his bands contains a 
verse of Scripture and he calls the birds on which he places them his missionaries. 


Photograph from W. Oliver Wise 
BANDING FEATHERED ROYALTY 
It is not until their third year that the Bald Eagles acquire the characteristic white head 


feathers that give them their name. They are nearly black the first year and quite gray the 
second. Even a young one is strong enough to require the services of three men to band it. 
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Photograph by R. D. Sloane 
FEATHERED CITIZENS OF THE AIR FIND SANCTUARY HERE 


This bird refuge of Kingsville, Ontario, has become a favorite resort for Wild Geese and 
other migrating flocks (see text, page 95). They know where they are safe and fly up well out 
of reach of gunshot before venturing off the protected property of the sanctuary. 


PLACING A BAND ON A STARLING 


Hardy and pugnacious, the Starling is well fitted to care for itself in the struggle for 
existence. Although its ancestors came from Europe less than half a century ago, it has spread 
rapidly through the north and middle Atlantic sections and threatens to become a real pest. 
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THE FRIENDSHIP OF WILD GEESE BEING SUCCESSFULLY CULTIVATED 


territory in North America north of 
Mexico. They have secretaries to keep in 
touch with the members and to promote 
their activities. 

In addition, these organizations hold 
annual meetings and publish bulletins and 
other matter concerning the work. A 
mass of new information about our bird 
life is being built up, and the solution of 
many long-standing mysteries in their 
movements and habits appears to be near. 


BIRD BANDING WILL APPEAL TO ALL 
BIRD LOVERS 


As bird lovers, a host of members of 
the National Geographic Society will be 
interested in this new form of bird study. 
It has already yielded rich results and 
promises much for years to come. More 
people in the United States than in any 
other part of the world have a real in- 
terest in bird life, the numbers running 
into millions. 

In the eastern United States number- 
less people are familiar with the swarms 
of graceful and beautifully colored War- 
blers and other small birds that move 
northward through our forests in the 
spring. Earlier in the season, over the en- 


tire breadth of the continent, lovers of 
wild things have their pulses quickened 
by the thrilling sight of flocks of Cranes, 
Geese, and Ducks sweeping high across 
the sky, toward the waters in many a re- 
mote northern solitude. 

By the human eye alone, it has been 
impossible to determine that the birds oc- 
curring in a locality at different periods 
are the same individuals that have resided 
there through the season. Neither has it 
been possible to distinguish the males 
from the females in Song Sparrows, 
House Wrens, and various other species 
in which the sexes are alike in color. 
Through banding, these questions can be 
answered, and also the relations of the 
individuals of the species to their environ- 
ment. 

Do the representatives of a species that 
breed in a certain locality remain through- 
out the year, or is there a shifting of the 
bird population? At one place in Penn- 
sylvania, Song Sparrows resident there 
during the winter left in March or April 
and were replaced by the summer resi- 
dents, which in turn disappeared on the 
approach of autumn. No banded Song 
Sparrow captured there in midsummer 
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Dintoeon from U. S, Biological Survey 


THESE CAPTURED MALLARDS WILL RECEIVE BIOLOGICAL SURVEY BANDS 


in midwinter, and no. mid- 
has ever been taken in 


was taken 
winter bird 
summer. 

There is good reason to believe that 
this shifting of individuals from one part 
of their range to take the place of birds 
that have moved farther south in autumn 
is a characteristic habit of many species. 
Within a few years the facts will be 
known in regard to this, both as to game 
and nongame birds, and this information 
will be of practical service in helping to 
solve problems of conservation. 


TRAPPING IS ESSENTIAL TO BANDING 


At the beginning, most of the birds 
banded in America were nestlings or par- 
ents taken at the nests. The first trap 
used was the Government Sparrow trap, 
devised by the Biological Survey to cap- 
ture English Sparrows. With the growth 
of bird banding a great variety of small 
traps, mainly of wire mesh, has been de- 
veloped through the ingenuity and experi- 
ments of those interested in the work. 

Some of these traps are automatic; 
others are operated with drawstrings by a 
watcher concealed a short distance away. 

One successful form of wire trap is at- 


tached to a tree trunk. The upper and 
lower ends form hinged doors, which 
close when a long cord leading to a near- 
by place of concealment is pulled. These 
traps, baited with suet, are successful in 
capturing Nuthatches, Flickers, and nu- 
merous kinds of Woodpeckers. 

In addition to the various traps needed 
for capturing birds of different habits, 
the matter of bait is important. The food 
requirements of birds vary greatly, and to 
take them successfully one must cater to 
the individual preferences of the different 
species, and sometimes to individuals of a 
species. 


BIRD BANDING AIDS CONSERVATION 


Experience in administering the Fed- 
eral Migratory Bird Treaty Act for the 
protection of migratory birds has forcibly 
impressed the writer with the urgent need 
of more definite information concerning 
movements of such wild fowl. Especially 
important are data about breeding places 
of Ducks, Geese, and other game birds 
which visit our water areas each autumn 
and winter. Adverse conditions affecting 
them on their. breeding grounds might 
seriously endanger the existence of these 
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species. This is becoming more and more 
important in view of man’s encroachment 
on the few remaining wild places of 
America, extending to include the ex- 
ploitation of Arctic lands. 

In order that direct efforts might be 
made to supply information about our 
migratory bird life, the Biological Survey 
took over the activities of the American 
3ird Banding Association and became a 
clearing house for information concerning 
this work. 

As the majority of birds banded are 
migratory species protected by Federal 
law, it also is legally necessary that each 
cooperator obtain from the Department 
of Agriculture a permit to capture the 
birds. At present nearly 1,200 banding 
stations are in operation in all parts of the 
country. 

The Biological Survey supplies the op- 
erator with instructions and several sizes 
of serially numbered aluminum bands. 
The operator sends the data regarding 
each individual bird banded to the Bureau, 
which has established an indexed card file 
of such records. 

Widespread interest is expressed in re- 
ports of the capture of banded birds, of 
which 13,794, representing about 200 
species, have been retaken, either alive or 
dead. When an American banded bird is 
taken, its band number and the date and 
locality in which it was found are com- 
municated to the Biological Survey. The 
Bureau informs the finder of the origin 
of the bird, and also notifies the bander 
of the circumstances of its capture. The 
notice of capture may come from a neigh- 
bor or it may come from an American 
consul in some remote corner of Spanish 
America. 


TRAPPING AND BANDING FASCINATE 
INVESTIGATORS 


Even on a town lot, trapping and band- 
ing such wild, elusive creatures as birds 
have the elements of romance and adven- 
ture. These are increased in relation to 
the remoteness and wilder aspects of the 
surroundings where the work is done. 

The recapture, after a long absence, of 
birds where they were banded is a joyful 
event. Since last seen the little wanderer 
may have visited the desolate shore of the 
Arctic Ocean or may have sojourned in 
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the luxuriant tropical forests under the 
Iquator. 

Bird banding opens the door to an inti- 
mate knowledge of wild birds in a manner 
and on a scale hitherto impossible. It 
fascinates all who engage in it. Not only 
may definite answers be found to prob- 
lems formerly unanswerable, but the in- 
vestigator has the added joy of pitting his 
wits against those of wild things in their 
capture. This gives an outlet to that 
spirit of the chase which has come down 
to most of us from our primitive ances- 
tors, and is one of its delightful but harm- 
less manifestations, to be classed with the 
sport of wild-life photography. 


BANDING DOKFS NOT INJURE BIRDS 


Endless opportunity is open for the im- 
provement of traps and methods of op- 
eration, and one of the strongest appeals 
of all in the work is the opportunity it 
affords to hold in hand and become inti- 
mately acquainted with our charming 
woodland friends. 

Experience has proved that the trap- 
ping, handling, and banding of birds 
neither harms nor seriously alarms them. 
In fact, a bird-trapping and banding sta- 
tion may be beneficial to birds, and serve 
as the direct cause of a local increase in 
their numbers. The supply of food con- 
tinually renewed at the traps and the con- 
stant guard that is kept against the incur- 
sions of cats and other enemies render the 
vicinity of such stations an effective sanc- 
tuary. 

Every bird bander becomes a zealous 
defender of his wards, and enemies soon 
learn that absence from his premises is 
the better part of valor, since trespassers 
often suffer death. 

There is real danger to trapped birds 
if they are not well protected against 
prowling cats and dogs by a suitable guard 
fence or vigilant watch. Automatic traps 
are indiscriminate in their captures and at 
times take in undesirable visitors, such as 
red and gray squirrels, ground squirrels, 
small rabbits, rats, mice, house cats, small 
skunks, and snakes. A five-foot rattlesnake 
was found in a Quail trap in Georgia. 

Trapping and handling creatures as 
delicate as birds for a time raised antag- 
onism in the minds of many bird lovers, 
but the experience of one woman who is 
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Photograph by P. Kuntz 
A MEDLEY OF BIRD POSES 


The friendly confidence of birds about a banding station is well indi- 
cated by the Pine Grosbeak and Goldfinch feeding together on an 
operator’s hand. A Chimney Swift, like the one lying hypnotized in 
the center picture. returned to the station where it was first banded and 
was recaptured there for eight years. The bird in the lower illustra- 
tion is a Ruby-throated Humming Bird that has been banded, and is 
lying quietly in the open palm before taking flight. 


an ardent protectionist 
is typical. At first she 
opposed banding as 
likely to be dangerous 
to the birds. As her in- 
terest increased, how- 
ever, she began trap- 
ping and banding, with 
the result that she is 
now convinced of the 
harmlessness of the 
operation. 

During his bir d- 
banding operations Mr. 
Baldwin (see text, page 
95) has handled trap- 
ped birds more than 
40,000 times, and has 
had only four or five 
accidents. 

The constant recap- 
ture of the same birds 
indicates that they do 
not consider the traps 
dangerous. In fact, 
the persistence with 
which certain individ- 
uals reénter traps in 
search of food might 
raise doubts in the 
minds of the moralists 
as to the dangers of 
pauperizing our feath- 
ered friends by the 
varied and appetizing 
banquets always to be 
had within the traps. 
Certainly life is made 
easy for a varied host 
of birds at nearly 1,200 
places of entertain- 
ment in this country. 


BUTCHER BIRDS MO- 
LEST TRAPS 


With the possible ex- 
ception of the house 
cat, the Shrike, or 
Butcher Bird, is per- 
haps the most danger- 
ous enemy of birds in 
and about traps at 
handing stations. The 
Common Shrike in the 
United States is a 
beautiful bird, with 
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gray back, white underparts, and black 
wings, which, when spread, show a large 
white patch in the middle (see page 109). 

These markings, together with size, 
give the Shrike so much general resem- 
blance to Mocking Birds that it is some- 
times mistaken for this songster. ‘There 
the resemblance ends, however, for the 
broad, black band on each side of the 
head, the hooked, raptorial beak, strong 
claws, and fierce courage characterize this 
little buccaneer. 

It is unquestionably a far greater de- 
stroyer of small birds than is commonly 
appreciated. When in the neighborhood 
of a banding station it quickly notices the 
concentration of birds there and promptly 
proceeds to take advantage of its oppor- 
tunity. 

Sometimes a Shrike even enters the 
trap to get at the captives. More com- 
monly it alights on or hovers about the 
wire meshes of the cage, until the birds 
within develop an uncontrollable panic 
and thrust their heads against the meshes 
to try to escape. "Then it seizes a head in 
its claws and promptly pulls it off or lets 
the bird fall back dead. Needless to 
say, when found about a banding station 
Shrikes usually have short shrift. 


NUMEROUS SPECIES ENTER THE TRAPS 


By establishing a series of automatic 
traps at the same station, which may be 
visited at frequent intervals, the number 
of birds captured in a day may vary from 
a few individuals to more than 200. Such 
captures may include a considerable va- 
riety of species. At the station near 
Thomasville, Georgia (see, also, text, page 
95), 37 were taken one year between 
January and April, including such diverse 
kinds as the Sparrow Hawk, Mourning 
Dove, several kinds of Woodpeckers, 
Blue Jays, several kinds of Sparrows, 
Cedar Birds, several different Warblers, 
Ruby-crowned Kinglets, Hermit Thrush, 
Mocking Bird, and others. 

Occasionally recaptures of banded birds 
occur under circumstances which add the 
zest of amusing unexpectedness to ordi- 
nary routine. A banded bird is recap- 
tured, its number recorded, and upon re- 
lease it almost immediately reénters the 
trap! Or the observer may find it a short 
time later awaiting him in a neighboring 
trap. 


Say 


Photograph by S. Prentiss Baldwin 
A GROUP OF CAPTIVE CIIIPPING SPARROWS 


These little birds are well loved in eastern 
North America. They exhibit a strong confi- 
dence in the friendliness of man and seem to 
prefer to be around or near his habitations. 


As a result of the abundance of food 
and protection from harm, many small 
birds get the trap habit. Brown Thrashers 
usually dash about trying to escape, but 
one of these birds which was captured at 
intervals during five different years at the 
Thomasville station became so trapwise 
that eventually he came to consider one 
trap as his headquarters Sometimes he 
took his noon siesta in it, with his head 
turned back on his shoulders, and had 
learned to find his way out of the Sparrow 
traps when he had satisfied his hunger. 

On one occasion this bird was taken two 
miles away to be photographed, and then 
liberated. Eight days later he was back 
at the trap. His sense of ownership was 
so great that he persistently drove other 
birds away, and finally had to be removed 
so the trap might function. He was car- 
ried off and liberated so far away that he 
did not return. 


TRAPS USED AS SUMMER RESORTS 


One Chipping Sparrow at Thomasville 
was caught in the same trap 54 times dur- 
ing one season. A Fox Sparrow has a 
record of being caught 165 times during 
one winter. At Crystal Bay, Minnesota, 
a Song Sparrow entered and was taken 
from the trap 55 times between April 14 
and 30; in May it was caught 106 times; 
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Photograph by S. Prentiss Baldwin 


HOUSE WRENS ARE WELCOME NEIGHBORS 


Cheery and friendly, these sprightly little songsters will nest near a human habitation 


whenever given any encouragement. 


A wooden box or an old tin can with a hole small enough 


to exclude English Sparrows will serve as a home for Mr. and Mrs. Wren. 


during the first four days of July, 14 
times. After an absence it returned July 
8 and in the following ten days it was 
caught 47 times. On July 17 it was car- 
ried half a mile away and in 20 minutes 
was back in the trap from which it had 
been taken. The following day it repeated 
this performance six times and twice on 
the 19th, after being carried off and re- 
leased at a distance of two miles. 

At Thomasville a pair of Myrtle War- 
blers developed the trap habit and were 
retaken 30 times during each of two sea- 
sons, both birds usually being in the trap 
together. 

Sparrows and most other seed eaters 
are ground feeders. Traps placed in 
spots they frequent are usually successful, 
but even Sparrows may discriminate and 
not enter a trap placed in a seemingly 
proper spot, although they will enter it 
readily when it has been moved to a loca- 
tion only a short distance away. At other 
times one of a pair will freely enter the 
trap, while its mate persistently avoids it. 

The capture of various Woodpeckers 
and other tree-climbing birds presents a 
different problem, and traps for them 


must be attached to the tree trunk and 
baited with a different kind of food. 
Varying food preferences of birds call for 
all the knowledge of the operator on the 
subject. In one instance much effort was 
spent in unsuccessful attempts to capture 
Cedar Birds until pieces of apple were 
tried for bait and the problem was solved. 


RESULTS SURPRISE BIRD BANDERS 


The variety of species that may be 
trapped explains much of the interest in 
bird banding. An operator at Sault Ste. 
Marie in 1925 trapped and banded more 
than 2,000 birds, representing 32 species, 
13 of which were Warblers. All were 
captured within 50 feet of his dining- 
room window. 

At a station in Pasadena, California, 
1,984 birds of 38 different kinds were 
trapped. Surprising numbers of species 
of Warblers, with most diverse habits, 
have been captured and banded, includ- 
ing the lovely Prothonotary, the Black- 
throated Blue, the Nashville, and the ex- 
quisite Blackburnian. Several species of 
Vireos have also yielded to the call of the 
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Photograph by S. Prentiss Baldwin 


BORN INTO “BANDAGE” 


These baby House Wrens were banded before they were ten days old. There appear to be 


no set rules governing family relations among Wrens. 


Sometimes the male remains and assists 


his mate in feeding and caring for the young; at other times he promptly deserts his family. 


bait in traps and have departed carrying 
their identification bands. 


THE HOUSE WREN IS INCONSTANT 


It has been the common belief of nu- 
merous bird lovers that many, if not most, 
birds mate for life. When an observer 
notes the arrival of a nest-hunting pair 
about a box or other breeding place that 
was occupied by birds of the same species 
during the previous season, he usually as- 
sumes that these are the identical birds of 
the previous year, and thus the marital 
fidelity of our feathered friends comes in 
for commendation. 

So far as the House Wren is concerned, 
Mr. Baldwin’s observations of banded 
birds wreck this beautiful myth. He 
proves that not only do these birds com- 
monly change their mates at different sea- 
sons, but that the female Wren may di- 
vorce the mate with whom she raised one 
brood in spring and rear another brood 
the same season with a different mate. 
The male in such case promptly consoles 
himself with another charmer and rears 
his second brood, frequently in a closely 
neighboring nesting place. At other times 


the male is the unfaithful one and departs 
with a new mate. 

These observations are based on the re- 
peated recapture of banded birds on their 
nests, with records of their numbers made 
each time. In one case a mated male ap- 
parently became interested in another fe- 
male, but before the affair reached the 
serious work of actually rearing a second 
brood, he returned and resumed his duties 
with the mate with whom he had reared 
the first brood that season. 

Owing to rematings among Wren fam- 
ilies, it is a complicated process to keep 
track of their relationships. An accurate 
record of three generations of House 
Wrens in one limited locality needs the 
services of a skilled genealogist. 


WRENS DO NOT OPPOSE DIVORCE 


No evidence of polygamy has been 
found among House Wrens, but they ap- 
pear to have a modern conception of di- 
vorce. Sometimes they remate a second 
season, but not often. More frequently 
they remain mated for a second brood the 
same season. Apparently still more fre- 
quently a new mating takes place after the 
first brood is reared. 
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Photograph from Francis H. Herrick 
“JOVE’S BIRD” NESTLES NEAR THI SUN 
Perched high in the top of an old tree or on a ledge of some precipitous crag, the Bald 
Eagle builds his eyrie. It is his castle, to which he adds year after year, and where successive 
generations of Eaglets are reared. 
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Photograph by S. Prentiss Baldwin 
THIS MASKED MARAUDER IS A FIERCE DESTROYER OF SMALL, BIRDS 


The Shrikes are, perhaps, better known as “Butcher Birds,” and they well deserve the name. 
Voracious feeders, they live on small birds, mice, small snakes, lizards, and insects. They fre- 
quently kill more than they can eat and hang the surplus on a convenient thorn bush. 


TWO WHITE-THROATED SPARROWS AWAIT THEIR BANDS 


Although among the sweetest and most plaintive of singers, the “White-throat” is not too 
well known, for his favorite summer haunts are in northern forests. His voice is not his only 
claim to distinction, however, since he is also one of the handsomest of the Sparrows. 
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Photographs by S. Prentiss Baldwin 


ILYPNOTIZED, OR JUST “PILLAYIN’ POSSUM’? 


When held in the hand for a short time and then turned over on their backs, birds appear 
to be affected hypnotically. Practically all species react similarly, but some are slower than 
others in becoming quiescent. They remain quite rigid for from a few seconds to several 
minutes and then dart away. From top to bottom, the birds shown here are a Mourning Dove, 
Blue Jay, Cardinal, and Brown Thrasher (see text, page 116). 


BIRD BANDING, THE TELLTALE OF MIGRATORY FLIGHT 


The detailed ac- 
counts of the family 
affairs of the House 
Wrens at Hillcrest, 
Ohio, give a good idea 
of the information 
that can be gathered 
through bird banding. 
Similar methods can 
be used with other 
species, although not 
usually to so great ad- 
vantage, owing to the 
number of pairs of 
Wrens that nest in this 
limited area. 

At Hillcrest, the 
male Wrens usually 
arrive in advance of 
the females in spring 
and each locates what 
he considers a satis- 
factory nesting box, in 
which he places the 
foundation for a nest. 
He then guards the 
premises, singing at 
intervals while await- 
ing the arrival of the 
females. They appear 
soon after, and seem 
to give more weight to 
choice of location and 
character of the nest- 
ing boxes than to 
choice of husband. 
This was shown con- 
clusively in one series 
of observations. 

For two or three 
weeks a male occupied 
a nesting box, No. 53, 
on the outside wall of the library at Hill- 
crest. One morning he sang with unusual 
vigor and showed great excitement. A 
female was examining his nest box. At 
7 a.m. the trapdoor of the box was closed 
and the band on the leg of the captured 
female was read. 

Four hours later, when the observer was 
passing nest box No. 47, attached to the 
walls of the garage, its male proprietor 
showed similar excitement over a female 
that was going in and out of the box and 
otherwise indicating that she was inspect- 
ing the premises. She was trapped and 
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Photograph by S. Prentiss Baldwin 
THIS CARDINAL IS HOLDING MORE THAN HIS OWN 


Trapped Cardinals often squeal shrilly when they are approached 
and if taken in hand fight vindictively. 
the bird was so absorbed in punishing its captor that after being banded 
and freed it hung on to the finger it was biting for sometime without 
any effort to escape (see text, page 116). 


In the instance photographed 


her band proved her to be the same bird 
noted earlier in the morning at box 53. 

At 4 p.m. the same day she was caught 
at nest box 49, halfway between the other 
boxes, where she was examining the prem- 
ises held by a third male. By the next 
morning she had settled down contentedly 
and begun her honeymoon with male 
number four at box 26, attached to the 
outer walls of the sugar house. This was 
the final choice and ‘there she raised her 
family. 

There appears to be no set rule govern- 
ing family relations among Wrens. Some- 
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Photograph from U. S. Biological Survey 
A BIOLOGICAL SURVEY SHELTER FOR BANDING YOUNG HERRING GULLS 


As a result of the bands placed on Gulls in northern Lake Michigan, their wanderings have 
been traced to the mouth of the St. Lawrence River, down the Atlantic coast, the Mississippi 
Valley, and into central Mexico. 


ERR 


ee Ee ‘Photograph from §. Prentiss Baldwin 
A BIRD IN THE HAND 


Experience in bird banding has developed a technique of handling that is easy for the bird. 
The method shown here was developed by an operator who has handled birds more than 40,000 
times. The bird is a Towhee. 
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Photograph from S. Prentiss Baldwin 
AN AUTOMATIC TRAP THAT WORKS 


Mr. S. Prentiss Baldwin (see text, page 95) is driving the birds into a small “gathering 
cage,” which enables the bander to take the birds in hand without the difficulty and danger to 
them that are attendant on their seizure in the traps. 


Photograph from U. S. Biological Survey 
GIVING BOBWHITE A FREE BRACELET 


This trap, which was designed especially for taking Bobwhites, has a layer of cloth placed 
several inches below the wire top in order to prevent the birds injuring themselves in their efforts 
to escape. Mr. Herbert L. Stoddard is shown banding one of his cheery little neighbors. 
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© W. J. Jaycock 
TREADING WATER, MALLARD FASHION 
Occasionally, after swimming about on the surface of the water for a considerable time, 


these Ducks stand erect for a moment and fan their wings rapidly, apparently for the same 
reason that people yawn and stretch after sitting long in one position. 


a SS 
Photograph from U. S. Biological Survey 


MALLARDS AND PINTAILS IN A WIRE-MESH TRAP SET ON THE ICE 


Pintails are trimmer than most other Ducks, with longer, slimmer necks and a more elegant 
and dignified carriage. They are extremely shy and quick to take alarm and, not possessing any 
great degree of curiosity, they are not easily fooled by decoys. This baited trap was about 100 
feet long and in one day caught 414 Ducks. 
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Photograph by W. J. Jaycock 


A HAPPY FAMILY OF MALLARDS 


Probable ancestor of the common barnyard Duck and most numerous and popular of our 
American “quackers” is the Mallard. Feeding almost entirely on vegetable matter and with a 
special penchant for wild rice when available, it constitutes food par excellence. 


times the same pair remain united and 
raise two or three broods in a season. 
Again, they remate indiscriminately. Or- 
dinarily, only two sets of eggs are laid and 
two broods raised, but if one set is de- 
stroyed a third may be laid. Sometimes 
the male remains and assists the female in 
feeding and caring for the young; at other 
times he promptly deserts the family. 

One remarkable outcome of these stud- 
ies of Wrens during a period of years is 
that not in a single instance has any 
mating between parents and their banded 
young occurred. Father and son occa- 
sionally take the same wife at different 
times, but apparently there is no mixing of 
close blood relatives. This is an unex- 
pected situation, in view of the general 
mixing up of the individuals of the species 
in areas where they are as plentiful as at 
Hillcrest. 

What becomes of the surplus young 
hatched in a locality is still an unsolved 
problem. Comparatively few of the young 
Wrens banded at Hillcrest are retaken 
in succeeding years, Observations of the 


banded birds indicate that, as soon as they 
leave the nest, the mother leads them off to 
a considerable distance instead of keeping 
them about the vicinity where they were 
hatched. 

This may be Nature’s method of insur- 
ing the dispersal of the increase and pre- 
venting undue accumulation of individuals 
in one locality. The abundance of birds 
in any area commonly depends upon the 
food supply, and if the young were all to 
return to the vicinity of their birthplace 
the evils of overpopulation would soon 
arise. The fact that most birds appear 
merely to hold their own year by year, 
while they rear each season broods totaling 
from 6 to 12 among the Wrens, gives an 
idea of the heavy mortality suffered by 
them. 


BANDING ALARMS BIRDS VERY LITTLE 


Among the interesting results of bird 
banding is the light that intensive work has 
thrown, not only on the mentality of dif- 
ferent species, but also on differences 
among individual members of the species. 
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fight viciously, pecking 


\ and biting the fingers 
that hold them. One 
Cardinal was so en- 
grossed in the fray that, 

\ when the hand _ was 


opened to free him, he 
gave a last and especially 
vigorous bite to one of 
the fingers, then flew to 
a small tree a few yards 
away and broke into lusty 
song, evidently rejoicing 
at having defeated and 
escaped the enemy (see 
page II1). 

Occasionally, however, 
one remains perfectly 
quiet and passive, and 
when released appears 
undisturbed by the ex- 
perience. At times even 
such seed eaters as Chip- 
ping and White-throated 
Sparrows are belligerent 
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and peck at the hand 


PROBABLE SUMMER MIGRATION ROUTE OF ALASKA GEESE 


The birds’ reaction to being caught and 
held in the hand and often having a band 
fastened to one leg shows that they are 
little alarmed. When released they fre- 
quently fly to the nearest branch, where 
they sometimes preen their disarranged 
plumage or break into song. 

In one instance a Wren flew to a branch 
a few yards away, where it quickly spied, 
caught, and ate two small caterpillars. 
Chipping Sparrows are usually silent, but 
some utter a fine shrill squeal when taken 
in the hands, and others keep up a talka- 
tive series of chattering notes. A Towhee 
caught 30 times at Thomasville had the 
amazing habit of bursting into full song 
whenever taken in hand and continuing 
until released. One Myrtle Warbler that 
was trapped six times invariably squealed 
from the moment it was caught, although 
not one of the 200 others of its kind 
taken in the same way made the slightest 
outcry. 

Cardinals usually squeal when the ob- 
server approaches the trap in which they 


holding them. 

The individual bird 
that shows unusual men- 
tal characteristics of any kind always 
gives the same reaction when caught at 
other times, even when a year has elapsed. 
Woodpeckers and Blue Jays fight  vi- 
ciously, but, like other small birds when 
released, show little alarm and commonly 
alight near by, resuming their affairs as 
usual. 


BANDED BIRDS “PLAY POSSUM” 


One mental trait appears common to 
practically all species of birds being 
trapped. When held in the hand for a 
short time and then turned on their backs, 
they usually lie quietly with closed eyes, 
often for several minutes, on the open 
palm. Then like a flash they turn and fly 
off. The various species show a marked 
difference in the readiness with which they 
yield to this apparently hypnotic state, and 
a dissimilarity in this also appears between 
individuals of the same species. 

Chipping Sparrows are probably the 
most willing to take this pose. Not only 
will a single bird lie in this manner, but 
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Photograph from U. S. Biological Survey 


THE BIRD BANDER’S TOOL KIT 


Equipment for banding birds includes one of two forms of pliers, a small awl to thrust into 
and open a band when needed, and a set of serially numbered bands to fit the legs of birds of 


different sizes. 


A strong wire, bent into the form of a long, slender safety pin, is very useful 


for stringing the bands in their numbered sequence, so the next in the series is always available. 
These bands bear on the outside the words “Notify Biol. Surv.,” below which is the number. 
On the inside of the band are the abbreviations ‘“‘Wash., D. C.” 


also two (see illustration, page 118). An 
instance is recorded in which four Chim- 
ney Swifts being banded were laid out 
side by side on their backs on a board until 
a gust of wind disturbed them and they 
were gone. 

Wild Ducks remain quiescent in the 
same way. On one occasion a Duck was 
laid on its back, with its head hanging 
down the side of a box, while another was 
being banded. Afterward it was picked up 
and also banded. 

In holding birds in my hand to induce 
this pose, I found that at first there was a 
tendency to struggle, especially at the time 
the bird was turned on its back. Its eves 
opened and closed rapidly, then more 
slowly until’they remained almost shut as 
the bird yielded. Suddenly they opened 
wide and immediately it darted away. 
Whether this is the regular course in such 
cases remains to be proved by further ob- 
servations. 


It has been suggested that the reason 
for this pose is that the birds’ sense of bal- 
ance is upset in turning them over. This 
does not appear to be a satisfactory ex- 
planation. Not infrequently a bird, after 
being held firmly in a sitting position in 
the hand, remains immovable with its eyes 
partly closed for some time after the hand 
is opened and it rests on the flat palm. 


HOW LONG DO BIRDS LIVE? 


Bird banding is yielding some vital sta- 
tistics as to the life terms of the various 
species. The accumulation of this infor- 
mation will unquestionably clarify a num- 
ber of points of great interest, one of 
which concerns the enormous mortality 
among birds. The vast proportion of the 
local birds banded are never retaken. The 
reappearance of only a small percentage of 
such birds indicates that probably a large 
number of those missing fell victims to the 
innumerable dangers that beset them. 
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A YOUNG CHARMER 


The two Chipping Sparrows have succumbed to the hypnotism of 
being placed on their backs, but will depart very suddenly when they 
They are among the 
When taken in the hands, most of 


come out of their trance (see text, page 116). 
easiest species to be thus charmed. 
these birds remain silent; others squeal shrilly. 


At Thomasville a Brown Thrasher was 
banded and recaptured for eight successive 
years. A Blue Jay was taken there six 
different years, and Wrens four years in 
succession. At Hillcrest a Chimney Swift 
has been caught in the same chimney 
for eight years. A Black-crowned Night 
Heron was taken six years after it was 
banded. 

A Pintail Duck, helplessly sick from 
alkaline poisoning in the Bear River 
Marshes of Utah, was cured and banded 
by Dr. Alexander Wetmore during the 
autumn of 1914. Twelve years later it 
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was killed in south- 
eastern California, 
having escaped the 
perils confronting its 
kind for a longer pe- 
riod than is on record 
for any other banded 
bird. 

BANDING THROWS 

LIGIIT ON BIRDS AS 
TRAVELERS 


The returns of 
bands from points 
where the birds wear- 
ing them have been 
captured or killed are 
illuminating as to the 
travels of individuals 
of the different spe- 
cies. 

A Chimney Swift 
banded near Thomas- 
ville, Georgia, in Oc- 
tober, 1924, was taken 
at East Kingston, New 
Hampshire, June 15. 

A Purple Finch 
banded at Pasadena, 
California, in March, 
was captured far to 
the north, at Porter, 
Washington, in June 
of the same year. Be- 
fore this it was be- 
lieved that the Purple 
Finches frequenting 
the lower elevations of 
southern California in 
winter were those liv- 
ing during the sum- 
mer in the higher ele- 
vations of the neighborhood mountains. 
The travels of this bird may be an indi- 
cation that all the southern Purple Finches 
move southward each winter and are re- 
placed by those from farther north. 

A Robin banded in July at Crystal Bay, 
Minnesota, was taken more than a year 
later at Pachuca, on the southern border 
of the Mexican tableland. A Double- 
crested Cormorant banded in July on an 
island in Quebec was shot the following 
December ten miles from Lake Okeecho- 
bee, Florida, and proved to be the first 
record of this species in that State. 
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One return is of ex- 
traordinary interest. 
A Common Tern and 
100 unfledged young 
of its kind were 
banded in 1913 on 
Muscongus Bay, 
Maine. Four years 
later a negro paddling 
a canoe on a branch of 
the Niger River, on 
the West Coast of Af- 
rica, found a strange 
white bird floating 
dead in the water, 
with a metal band on 
one of its legs. He 
took it to a mission- 
ary, and thus the band 
and the record came 
back to the Biological 
Survey. 

Two Caspian Terns 
banded at a bird col- 
ony on Lake Michi- 
gan in 1923 were cap- 
tured a year later in 
Nova Scotia. No 
doubt they had gone 
to the South Atlantic 
or Gulf coast for the 
winter and then joined 
their fellows moving 
up the Atlantic coast 
to new haunts, instead 
of returning up the 
Mississippi Valley to 
their birthplace. Three 
others banded at the 
same colony were re- 
covered in Colombia, 
South America. 

A Great Blue Heron banded at Waseca, 
Minnesota, was killed near Gatun Lake, 
in the Canal Zone. A Snowy Egret banded 
on the Bear River Marshes of Utah was 
taken more than six years later in cen- 
tral-western Mexico. A White Pelican 
banded in the Yellowstone National Park 
was killed in the State of Vera Cruz, 
Mexico. 

The Biological Survey has banded mi- 
grating wild fowl on a considerable scale 
in the famous Bear River Marshes of 
Utah, during September and October 
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Photograph from W. I. Lyon 


BEING BANDED DOESN'T SEEM TO ANNOY THIS YOUNG 


HERRING GULL 


All Gulls fight when picked up. Grown ones continue their resist- 
ance until released, but the young ones soon cease to struggle and take 
their temporary captivity philosophically. Mr. W. I. Lyon, the operator, 
is secretary of a large bird-banding organization. 


from 1914 to 1916. Nearly 1,000 Ducks 
belonging to mine species were thus 
marked. Of these 174, or about 17 per 
cent of the number banded, were recov- 
ered at points as far east as Kansas, south 
into Mexico, west to California, and north 
into Canada. 

Such dispersal proves that these marshes 
serve as congregating places for migratory 
wild fowl journeying down from far- 
northern breeding grounds, and that on 
the approach of winter they move on to 
warmer regions, including California. Ap- 
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parently, they reverse the movements in 
the spring. 


SOME BIRDS MIGRATE AT A TANGENT 


The startling fact developed by the flight 
of the banded Ducks from the Bear River 
Marshes was that many of them go west- 
erly over the deserts of Nevada and across 
the Sierra Nevada to winter in California ; 
others move east or southeast across the 
Rocky Mountains. 

The recovery of banded birds in Cali- 
fornia in the winter, following their band- 
ing on the Bear River Marshes, proved 
that a considerable percentage of the 
Green-winged Teal, Shovelers, and Pin- 
tails gathering in the Utah marshes in 
autumn cross to California to spend the 
winter. Such cross-country flights to the 
east and west were previously unsus- 
pected, and prove that the migrations of 
many waterfowl do not always follow the 
more or less definite northerly and south- 
erly routes. 

The autumn flight of banded birds 
breeding in these marshes appears to be 
similar to that of the visiting migrants. 

More than 19,000 Ducks have been 
banded at various points in the Missis- 
sipp1 Valley, at Lake Scugog, Ontario, 
and elsewhere. Of these some 4,000 have 
been taken subsequently at many widely 
scattered localities. It is worthy of note 
that the returns of banded Ducks vary 
from about 15 to nearly 20 per cent of the 
number banded at the different localities. 

A Pintail banded at Ellinwood, Kansas, 
in March, 1925, was shot in Butte County, 
California, in December of the same year. 
A Blue-winged Teal banded at Lake 
Scugog, Ontario, in September, was shot 
at Port of Spain, Trinidad Island, off the 
coast of South America, 67 days later. 

These returns, combined with those 
from the Ducks banded on the Bear River 
Marshes, indicate that each of the impor- 
tant areas to which wild fowl resort in 
large numbers in the United States is 
vitally important to the maintenance of 
our local supply of these birds, as these 
central areas serve as distributing reser- 
voirs for the surrounding States. 

That a single migratory game bird may, 
as its fancy dictates, sojourn parts of each 
year in widely separated States makes it 
evident that State laws alone for the con- 
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servation of such species are fruitless and 
that the Nation must act in the matter. 
This emphasizes the wisdom of the Mi- 
gratory Bird Treaty and the Federal laws 
for the protection of migratory birds. 


BREEDING PLACES OF MIGRATORY WILD 
FOWL SHOULD BE SAFEGUARDED 


Migrating, however, is only one of the 
doings of birds. ‘They frequently need 
a meal; like other creatures, they occa- 
sionally wish to rest, and unless there is 
to be race suicide, they must find nesting 
places. These facts make it clear that the 
important water areas to which they resort 
in large numbers must be conserved and 
perpetuated. Efforts to protect the birds 
are of little avail 1f we do not at the same 
time save sufficient water areas for their 
present and future welfare. 

Migratory wild fowl are known to breed 
all across the northern part of the con- 
tinent and on adjacent islands from Ber- 
ing Sea to Baffin Bay. Since any adverse 
conditions affecting them on their breed- 
ing ground will decrease the numbers 
that visit us in winter, they must be prop- 
erly safeguarded there, as well as on their 
wintering grounds, in order that we may 
be successful in perpetuating our wild 
fowl. The banding of wild fowl on their 
nesting grounds is the only method by 
which the breeding places of those winter- 
ing in the different parts of the United 
States and Mexico can be determined. 

It is a practical certainty that about two- 
thirds of the wild Ducks and Geese of 
North America winter in the southern half 
of the United States and on the Pacific 
coast. The maintenance of our supply of 
these birds is dependent upon the practi- 
cal and effective nature of the measures 
taken for their conservation. 


BANDING EXPEDITIONS SENT TO BREEDING 
GROUNDS 


Several years ago the Biological Survey 
developed a program of sending expedi- 
tions to important breeding grounds of 
wild fowl all across the northern part of 
the continent. It planned to provide, 
through banding, the knowledge needed 
as to the origin of the supply of our mi- 
gratory wild fowl and their dispersal from 
these points. This information will not 
only be of the greatest interest to sports- 
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men and conservationists, but will form 
the basis for far more intelligent work for 
conserving these birds than now is pos- 
sible. 

The first expedition was a codperative 
one organized by the Biological Survey in 
1924 to visit the tundra about the head of 
Hooper Bay, Alaska, immediately south of 
the delta of the Yukon River. The ex- 
pedition was led by O. J. Murie, a field 
naturalist of the Biological Survey. The 
party included two other naturalists, H. 
W. Brandt, of Cleveland, and H. B. Con- 
over, of the Field Museum of Natural 
History, Chicago, and was joined in the 
field by Frank Dufresne, of the Biologi- 
cal Survey. They reached Fairbanks on 
March 18 and soon after, with three sleds 
and dog teams, traveled to their destina- 
tion across 700 miles of snow-covered 
country. This trip required hard work, 
but was accomplished without other mis- 
haps than a temporary attack of snow- 
blindness suffered by two of the members. 


ARCTIC BANDINGS YIELD SIGNIFICANT 
RETURNS 


The party assembled May 1 at Hooper 
Bay, on the broad, treeless tundra border- 
ing the coast of Bering Sea, to await ar- 
rival of the wild fowl. At first a belt of 
shore ice lay along the coast, but as it 
broke up the northward migration of vast 
numbers of wild fowl passing near the 
mouth of the bay was the expedition’s 
most thrilling experience. This district 
had never been visited before by natural- 
ists during the breeding season, although 
it was first explored and mapped by the 
writer during the winter of 1879 (see 
page 127). 

As anticipated, it proved to be a mar- 
velous gathering place for breeding wild 
fowl in great variety. Cackling and Em- 
peror Geese abounded, but the White- 
fronted species was found sparingly. 
Whistling Swans, several species of Eider 
and other Ducks, with many kinds of 
waders, including Golden Plover, Pacific 
Godwits, Long-billed Dowitchers, and too 
many others to mention, kept the party 
at high tension amid the amazing number 
and variety of songs and maneuvers which 
endow these northern breeding places with 
the most intense interest through the mat- 
ing season. 
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The banding of the Ducks and Geese 
by this party was the first attempt of the 
kind on one of the great northern breed- 
ing grounds, and the percentage of these 
birds taken on their southward journey 
during the following autumn and winter 
exceeded all expectations. Of three spe- 
cies of Geese, 213 were caught and banded, 
in addition to nearly 50 Ducks, and vari- 
ous other birds. 

Of these, 153 were Cackling Geese. This 
is a very small geographic race of the 
well-known “Honker” (Canada, or Wild 
Goose), whose clanging notes, as their V- 
shaped flocks pass high overhead in the 
migrations, are so familiar to many in the 
eastern United States. Thirty-nine were 
killed within a few months and the bands 
sent to the Biological Survey. 

Their capture clearly indicates their 
line of flight and wintering grounds. The 
first was reported from the Ugashik River, 
emptying into Bristol Bay, Alaska. The 
next came from more than 1,200 miles 
away across the open sea on one of the 
Queen Charlotte Islands, British Colum- 
bia. Another was taken on the Copalis 
Beach in Washington, others in Oregon, 
and then a considerable number in Cali- 
fornia, where most of these birds appear 
to winter in the marshes of the Sacra- 
mento and San Joaquin Valleys. A 
White-fronted Goose banded on July 15 
was taken January I at Sutter, California. 
Banded Pintails were also taken in central 
California. 

Such gratifying returns from this first 
bird-banding expedition in the north gave 
strong encouragement to further efforts 
of the kind. 


EXPEDITION SENT TO YUKON BOUNDARY 


Many years ago, when Thomas Riggs, 
later Governor of Alaska, was in charge 
of the International Boundary Survey be- 
tween Canada and Alaska, he found many 
Geese breeding in the flat valley of the 
Old Crow River, near where it crosses 
the boundary, about halfway between the 
Arctic Circle and the Arctic coast. This 
area, never visited by a naturalist, afforded 
another opportunity for work in practi- 
cally new country, where bird banding on 
a considerable scale might be done. 

In the spring of 1926, the Biological 
Survey detailed Mr. Murie to visit the 
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Breeding in great colonies off the South Atlantic coast and the shores of the Gulf of Mexico, 
these birds nest so close together that it is diffcult to walk through their breeding grounds 


without treading on the eggs. 


breeding grounds there and to band as 
many wild fowl as practicable. At the 
same time he was to secure specimens of 
the wild life of this unknown area. 

He proceeded early in the spring from 
Washington to Fairbanks, Alaska. Im- 
mediately after the ice broke up on the 
rivers he went to Fort Yukon and en- 
gaged an assistant with a motor boat. 
Taking in tow a small barge loaded with 
gasoline and other necessary supplies, 
they set forth on the long trip into an un- 
inhabited and little-known wilderness. 

The expedition was successful. In ad- 
dition to gaining a great store of infor- 
mation concerning the wild life of the 
region, Mr. Murie placed bands on a 
number of Geese and other birds. During 
the succeeding autumn, three of the Geese 
were taken in western Alberta, Idaho, and 
Nevada, indicating a strong probability 
that the wild fowl on the eastern border 
of Alaska also winter west of the 1ooth 
meridian. 

Records from the banding of Ducks on 
their breeding grounds and at their other 


great gathering places are yielding a har- 
vest of valuable information. 


MIGRATORY WILD FOWL OF THE UNITED 
STATES FORM TWO DISTINCT GROUPS 


The returns demonstrate that migra- 


,tory wild fowl in the United States, both 


those breeding here and those which visit 
us during the migration and winter, are 
separated into two well-marked groups: 
those of the region extending from the 
western Dakotas, western Kansas, and 
western Texas to the Pacific, and those 
which occur from the eastern Dakotas, 
eastern Kansas, and eastern Texas to the 
Atlantic. 

The two areas occupied by these sepa- 
rate groups correspond to the arid west- 
ern region and to the more humid east- 
ern part of the continent. The tooth 
meridian of longitude, a commonly ac- 
cepted dividing line between the arid 
West and the more humid East, appears 
to be well located for marking the bound- 
ary between these areas. 

The accompanying map (see page 116) 
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YOUNG CASPIAN 


This “haul” netted more than 700 birds. 
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Photograph from U. S. Biological Survey 


TERNS CORRALED FOR BANDING 


Returns from birds banded at this station in 


northern Lake Michigan have been received from as far south as Colombia and as far north as 


Nova Scotia. 


shows in a diagrammatic way a few of 
the points where thousands of Ducks of 
various species have been banded and some 
of the points at which they have been sub- 
sequently taken. This evidence and addi- 
tional facts of the same character ob- 
tained in this way strongly indicate that 
the birds of either the western or the 
eastern area might be practically extermi- 
nated without seriously interfering with 
the supply of birds in the other regions. 
This discovery is of the utmost impor- 
tance in the development of the necessary 
conservation measures for perpetuating 
our wild fowl. 

The number of returns of bands on 
birds found dead indicates the perilous 
existence of these habitants of field and 
forest. ‘To the casual observer the birds’ 
active movements, their songs and cheer- 
ful call notes, give the impression of a 
joyous life; yet birds live in the midst of 
deadly perils coming from many sources, 
and the mortality among them is enor- 
mous. In spite of many widespread dis- 
asters, however, the survivors appear to 


repopulate the stricken areas within a few 
seasons with their normal quota of bird 
life. 


STORMS DESTROY MANY BIRDS 


Unseasonably cold storms during mi- 
grations probably destroy more individ- 
uals than any cther single cause. Oppor- 
tunity is occasionally presented for ob- 
serving their effects on bird life. Dr. T. 
S. Roberts made a careful survey follow- 
ing a spring snowstorm in Minnesota and 
North Dakota, and found that vast num- 
bers of Lapland Longspurs had perished 
there on their northern migration. Se- 
vere blizzards in the Middle East some- 
times catch a host of Bluebirds and other 
small species on their way north. 

Following such storms, holes in trees 
and nesting boxes are sometimes found 
full of the dead bodies of the little victims 
that have tried to get shelter and have 
perished from the cold. 

Telegraph and telephone wires and 
other obstacles kill great numbers of birds, 
which fly into them not only at night but 
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THE SNOWY OWL AT HOME 


In grace and speed of flight this bird is more like a Hawk than an Owl. So swiftly does it 


navigate the air that it can capture a Duck on the wing or a hare afoot. 


{ 


Photograph by Paul W. eres 
BLACK TERNS NEST IN THIS MID-WESTERN, FRESH-WATER MARSH 

This is one of the comparatively few long-winged swimmers in the United States that 

commonly nest far away from the sea. It prefers the reedy fresh-water sloughs and marshes 


of the Middle Western States. Note the adult Tern perching on the operator’s head. It did 
this repeatedly during one visit to this breeding place, apparently considering the operator a 


part of the scenery, 
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ESKIMOS DRIVING WILD GEESE TO A BANDING CORRAL 


The white-cheeked Cackling Geese are the smallest of North American Geese. The individuals 
showing white heads are the little-known Emperor Geese. 


Photographs from U. S. Biological Survey 


EIDER DUCKS SUPPLY WARM CLOTHING FOR THE ESKIMOS THAT LIVE HERE 


The inhabitants of this semisubterranean village near Hooper Bay are among the most 
primitive of the native Alaskans. During spring and summer migratory wild fowl are one of 
their main sources of food supply, and the skins of Eider Ducks furnish material for much of 
their clothing. A bird-banding expedition from the Biological Survey made its headquarters in 


this vicinity in 1924 (see text, page 123). 
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often in broad daylight. Formerly, when 
lighthouses cast steady beams of dazzling 
light athwart the sky, migrating birds 
dashed against the glass of the lights and 
perished in large numbers. ‘This source 
of mortality seems largely to have disap- 
peared in recent years, since the continu- 
ous light has been replaced in many in- 
stances by a series of temporary flashes. 

To these dangers may be added the 
recurring periods of scanty food supply 
and the never-ending depredations of 
their bird and mammal foes, including 
man in the case of game species. Pollu- 
tion of waters by various means and other 
man-made death traps also take their toll. 
With the multiplication of swiftly moving 
automobiles, enormous numbers of small 
birds haunting the highways in some dis- 
tricts are stricken down and their pitiful 
bodies lie flattened in the dust. 


CIVILIZATION AFFECTS THE BIRD 
POPULATION 


It is comforting to know, however, that 
civilized man is appreciating bird life as 
never before and is throwing about the 
harmless or useful species the protection 
of the law. Furthermore, in the United 
States, Canada, and some other countries 
refuges, which already cover many mil- 
lions of acres of forest and other lands, 
are being established in increasing num- 
bers. In winter food and shelter are be- 
ing provided, especially in times of stress, 
on a growing scale. 

As a consequence of the changed con- 
ditions of the country through the clear- 
ing of primeval forests and the modern 
protection afforded birds in the United 
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States, it is safe to say that there are now 
more small birds in North America than 
at any previous time in our history. On 
the other hand, our migratory wild fowl 
will never again equal the vast swarms 
that existed in the early days before enor- 
mous areas of water and marshlands were 
drained. 

With so many opportunities to have 
little aluminum records carried by winged 
messengers to distant places, bird banding 
should invite the attention of all expedi- 
tions to the Far North and of research 
stations in regions where wild fowl, espe- 
cially Ducks, Geese, and waders, breed in 
large numbers. 

Capturing and banding of such of the 
breeding waterfowl and their young as 
winter in southern latitudes should also 
offer an interesting variation to the fre- 
quently monotonous everyday routine. 
Some of the banded birds would undoubt- 
edly be taken later in lower latitudes, thus 
bringing word to the public of those in 
remote northern climes and adding valu- 
able facts to our knowledge of the travels 
of feathered wanderers. 

The Biological Survey will take pleas- 
ure in cooperating with sportsmen or 
future northern travelers who may be in- 
terested in this work. It will see that 
they are provided with necessary instruc- 
tions, numbered aluminum bands, and 
other small equipment. If bird banding 
had been developed years ago, we might 
now have many precious records brought 
by birds from places in the Arctic regions 
visited by Greely, Peary, and other ex- 
plorers. 
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PRESIDENT COOLIDGE BESTOWS LINDBERGH 
AWARD 
The National Geographic Society’s Hubbard Medal Is 
Presented to Aviator Before the Most Notable 


Gathering in the History of 
Washington 


ROM the hands of President Cool- 
Bi Col. Charles A. Lindbergh, 
first to fly the Atlantic alone, re- 
ceived America’s highest award to explor- 
ers, the Hubbard Gold Medal of the Na- 
tional Geographic Society, in Washing- 
ton’s largest auditorium, before the most 
distinguished audience ever gathered for 
such an occasion in the National Capital, 
on the evening of November 14, 1927. 
The eminent jurists of the United States 
Supreme Court, virtually all the members 
of the President’s Cabinet, and all the 
United States Senators and Representa- 
tives then in Washington; members of the 
Diplomatic Corps from all over the world 
in their full-dress regalia; ranking officers 
of the Army and Navy; the Director of 
the Budget; members of the Interstate 
Commerce Commission, and many other 
Government officials and noted scientists 
and private citizens formed the brilliant 
gathering which did honor to the 25-year- 
old hero, youngest man to receive the 
Hubbard Medal or any comparable honor. 


FAMOUS TRANSOCEANIC FLYERS PRESENT 


With the modest young flyer on the 
platform, besides the President of the 
United States, were Mrs. Coolidge, Mrs. 
Lindbergh, Dr. Gilbert Grosvenor, Presi- 
dent of the National Geographic Society, 
and Dr. John Oliver La Gorce, Vice Presi- 
dent of the National Geographic Society. 
With them were the Hon. William P. 
MacCracken, Assistant Secretary of Com- 
merce for Aéronautics, and the Hon. 
Everett Sanders, Secretary to the Presi- 
dent. 

Flanking this group were famous trans- 
oceanic flyers who had contributed epochal 
achievements to the aerial conquests of the 
oceans. And with the aviators sat Dr. 
Orville Wright, whom many of those 
present remembered meeting when that 
pioneer of the air was in Washington with 


his brother conducting the experiments 
which culminated in launching an airplane 
from a creaky rail at Fort Myer, Virginia, 
and thus inaugurating the science which 
thrilled the world when Colonel Lindbergh 
flew from New York to Paris. 

Every seat in the Washington Audi- 
torium was taken, police guards had to be 
thrown around the building to keep those 
from entering who did not have tickets, 
and six thousand members of The Society 
saw the historic ceremonies which were 
broadcast to millions of other Americans. 
For weeks the offices of the National Geo- 
graphic Society were besieged for admis- 
sion to the exercises, and a clerical force 
had been kept busy explaining to per- 
sonal applicants, and answering thousands 
of letters from others, that the ticket sup- 
ply had been exhausted when the 6,oooth 
fortunate member of The Society had 
claimed the last available seat coupon. 

The U.S. Army Band began playing at 8 
o'clock and at 8:35 Colonel Lindbergh en- 
tered, accompanied by his mother and Dr. 
LaGorce. Ten minutes later, the Presi- 
dent of the United States and Mrs. Cool- 
idge came on the stage with Dr. Grosvenor. 
Dr. Grosvenor, in presenting the Presi- 
dent, congratulated him, as Commander- 
in-Chief of all our air forces, on the amaz- 
ing contributions of the Government’s air- 
men. 


PRESIDENT COOLIDGE INTRODUCES 
COLONEL LINDBERGH 


President Coolidge complimented Colo- 
nel Lindbergh’s achievement in an address 
which was continually interrupted by ap- 
plause, especially when he said that Colo- 
nel Lindbergh, after his flight, “deter- 
mined to capitalize his fame, not for self- 
ish aggrandizement, but for the promo- 
tion of the art he loves,” and again when 
he referred to him as “this courageous, 
clear-headed, sure-handed youth, whose 
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Photograph by Benjamin A. Stewart 


MEMBERS OF THE NATIONAL GEOGRAPHIC SOCIETY ARRIVING TO RECEIVE TICKETS 
FOR THE LINDBERGH RECEPTION 


Long before the announced hour for the distribution of tickets, members of The Society 


began to gather before the doors of the headquarters on Sixteenth Street. 


Requests for more 


than 30,000 tickets were received. Disappointment of many was regrettable, but inevitable. 


character had withstood the glare of pub- 
licity and the acid test of hero-worship- 
ing adulation.” 

The President concluded by handing to 
Colonel Lindbergh the medal which has 
been bestowed on only seven other men 
in the 4o years of the National Geo- 
graphic Society’s existence and saying, 
“To-night I have the utmost gratification 
in awarding you this further recognition 
of achievement, the Hubbard Medal of 
the National Geographic Society.” 

Then occurred an incident which is vir- 
tually without precedent, when the Pres- 
ident, in addition to presenting the Hub- 


bard Medal on behalf of the National 
Geographic Society, paid the young ex- 
plorer the gracious personal tribute of 
introducing him to the audience. 

The applause which greeted the two 
figures on the platform, America’s fore: 
most hero and America’s foremost citi- 
zen, persisted for several minutes before 
Colonel Lindbergh was able to make his 
acknowledgment. Meanwhile a battery 
of motion-picture cameras and news pho- 
tographers added a picturesque touch by 
snapping photographs at high speed with 
a clicking that sounded like a miniature 
Battle of the Marne. The stage was illu- 
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minated by great flares, so that the his- 
toric scene might be recorded. 

When Colonel Lindbergh was able to 
make himself heard he accepted the honor 
in a brief, graceful speech, and mingled 
laughter and applause greeted him when, 
after uttering only a few sentences, he 
said: “Insclosing, 95 2 37 

Following Colonel Lindbergh’s address, 
Assistant Secretary MacCracken sum- 
marized America’s achievements in the air. 


DR. GROSVENOR PRESENTS THE PRESIDENT 


Dr. Grosvenor, in presenting President 
Coolidge, said: 

“Mr. President, Mrs. Coolidge, members 
of the National Geographic Society: 
“During the last four years American 

navigators of the air, with bewildering 

rapidity, have made voyage after voyage 
of amazing importance. 

“The first round-the-world flight, the 
first North Polar flight, the first circum- 
navigation by air of Central and South 
America, the first flights to Hawaii, the 
first flight from New York to Tokyo via 
Europe, the first, second, and third trans- 
atlantic flights from New York to Europe 
in one summer! And world records for 
altitude attained in a plane and for mil- 
lions of miles flown with air mail without 
accident ! 

“To the greatest of these achievements 
the National Geographic Society has now 
assembled to pay tribute. 

“In order that the acknowledgment to 
our dauntless young navigator may be 
truly national, our warm-hearted Chief 
Magistrate has generously honored us by 
his presence. 

“In every one of these outstanding voy- 
ages, so fruitful in scientific knowledge, 
the aviators were men trained, developed, 
inspired in the Government Service. 

“And so to you, Mr. President, the 
Commander-in-Chief of all of our air 
forces, whose clear, practical, construc- 
tive program has guided, encouraged, and 
stimulated an air conquest that is phe- 
nomenal, the members of the National 
Geographic Society throughout the Nation 
extend most earnest and respectful con- 
gratulations. 

“Ladies and gentlemen, the President 
of the United States.” 
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PRESIDENT COOLIDGE LAUDS THE AIR HERO 
President Coolidge spoke as follows: 


“Fellow Countrymen: 

“Transportation and communication are 
essential to civilization. Within the year 
an encouragement has been given to their 
development that has few parallels in his- 
tory. The principles of aviation were 
demonstrated first by Americans at the 
turn of the last century. In the interven- 
ing years their science progressed, both 
here and abroad. Important flights were 
made. 

“Tt remained for one of our own citi- 
zens in May, 1927, to arouse universal in- 
terest in the practical possibilities of travel 
through the air. His flight, alone and un- 
aided, from New York to Paris thrilled 
the world. It appealed to the imagination 
of humanity. How the hero of this ex- 
ploit was revealed, not as a reckless ad- 
venturer, but as an able, sober-minded, 
modest young man of high and unselfish 
purpose, has now passed into history. 
What he did to strengthen the cordial re- 
lations between our people and Europe is 
well known. The wonderful and sincere 
welcome he received abroad, the acclaim 
that greeted him at home, are still fresh in 
the public mind. 

“But that was not all. With a clear 
conception of public service, he determined 
to capitalize his fame, not for selfish 
aggrandizement, but for the promotion of 
the art he loves. He was unmoved by the 
many opportunities for private gain. The 
flight to Europe was spectacular. It stirred 
the heart of the people. But foremost in 
his mind was the permanent good that 
might come from thus having directed 
public thought to human flight. This 
courageous, clear-headed, sure-handed 
youth, whose character had withstood the 
glare of publicity and the acid test of 
hero-worshiping adulation, became an 
apostle of aéronautics. He dedicated him- 
self to advancing the science and practice 
of aviation. 

“Taking little time to recover from the 
strain of his experiences, he started on a 
missionary tour of over 22,000 miles. Fly- 
ing in his Spirit of St. Louis, the ‘Spirit 
of America’ visited 82 cities in our 48 
States. Only once did he fail to arrive on 
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PRESIDENT COOLIDGE ADDRESSING THE NATIONAL GEOGRAPHIC SOCIETY ON COLONEL 
LINDBERGH'S ACHIEVEMENTS 


Seated on the platform, front row (left to right), are: Dr. John Oliver La Gorce, the 
Hon. Everett Sanders, Secretary to the President; Mrs. Evangeline Lindbergh, Mrs. Coolidge, 


Dr. Gilbert Grosvenor, Col. Charles A. Lindbergh, and the Hon. William P. MacCracken. 


In the 


second row were Dr. Orville Wright, Mr. Harry F. Guggenheim, and the transoceanic flyers: 
Mr. William S. Brock, Mr. Emory Bronte, Miss Ruth Elder, Mr. Arthur C. Goebel, Mr. George 
Haldeman, Lieut. Albert F. Hegenberger, Lieut. Lester J. Maitland, Mr. Edward F. Schlee, 
Mr. Paul Schlueter, Lieut. Ernest L. Smith, Miss Thea Rasche, and Mrs. Clarence Chamberlin, 


representing her husband. 


scheduled time, establishing a record for 
reliability. He spoke not about himself, 
but for airways and airports in 147 
speeches and 192 messages dropped from 
the clouds. Because of what he has said 
and done we are told aéronautic plans for 
1928 indicate an activity far beyond any 
dreams of six months ago. 

“Col. Charles A. Lindbergh, it has been 
the privilege of few to do as much for a 
cause in so short a period of time. You 
have richly merited the many honors al- 
ready bestowed. To-night I have the ut- 
most gratification in awarding you this 
further recognition of achievement, the 
Hubbard Medal of the National Geo- 
graphic Society.” 


COLONEL LINDBERGH’S REPLY 


Colonel Lindbergh spoke briefly in ac- 
knowledgment of the President’s address. 


In accepting the medal he said: 


“Mr. President and Members of the Na- 
tional Geographic Society: 

“First, I want to thank you all for the 
great favor which has been bestowed on 
me to-night. The National Geographic 
Society has aided greatly in the advance- 
ment of civilization and in the discovery 
of many parts of the world and in the up- 
ward trend of this country. 

“Tt has been first in the field of explora- 
tion and has aided greatly in the develop- 
ment of aviation. In the past, in explo- 
ration especially, it required years for 
achievements that may be made now in 
hours. In the future it is the hope of the 
a€ronautical industry that the airplane will 
do its part in discovery and in bringing 
together and uniting more closely the na- 
tions. 

“Tn closing, I want again to thank you. 
I hope and believe that in the near future 
we will be flying over practically every 
corner of the world, and that the airplane 
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will unite more closely the nations than 
they are to-day.” 


DR. GROSVENOR PRESENTS SECRETARY 
MAC CRACKEN 


Introducing the Hon. William P. Mac- 
Cracken, Assistant Secretary of Com- 
merce for Aéronautics, Dr. Grosvenor 
said: 


“Colonel Lindbergh’s travels by air 
have done so much for ‘the increase and 
diffusion of geographic knowledge’—the 
purposes for which the National Geo- 
graphic Society was founded—that he 
will, we think, be interested to know that 
participating in the presentation of this 
medal are members of this Society resid- 
ing in 169 countries and mandatories. 

“Its membership reaches to the utter- 
most corners of the globe and even to its 
most isolated and remote islands. 

“For instance, sharing in the pleasure 
of this award to him are 11,000 members 
in Australia and New Zealand, 200 in the 
Fiji Islands, 450 in Java and Sumatra, 
10,000 in Central and South America, 
28,000 in Europe, 50,000 in Canada, and 
more than one million members in the 
United States. 

“Many thousands of members are lis- 
tening in to-night, and to them The So- 
ciety sends greetings (see text, page 139). 

“T now have the honor to present the 
distinguished Assistant Secretary of Com- 
merce for Aéronautics, the Honorable 
William P. MacCracken.” 


“SINNER AND SAINT PRAYED FOR HIS 
SUCCESS” 


Mr. MacCracken said: 

“We have just been privileged to wit- 
ness the conferring of the highest award 
which the National Geographic Society 
bestows upon explorers. 

“The President had previously ex- 
pressed the Nation’s regard for its recipi- 
ent and his great achievement, when he 
welcomed Colonel Lindbergh upon his re- 
turn from France. 

“An unknown civilian aviator, working 
for an air-mail contractor, he took leave 
to fly from New York to Paris. For 33 
hours and 29 minutes he held the atten- 
tion of the entire civilized world. Irre- 
spective of nationality, creed, or occupa- 
tion, sinner and saint prayed for his 
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success. When at the end of their vigil 
he was acclaimed the victor, nations were 
brought to a clearer realization of the 
brotherhood of man, and the cause of 
civilian aviation was advanced to an ex- 
tent which gold alone could never pur- 
chase. 

“Great as his achievement was and deep 
as it endeared him in the hearts of his fel- 
low countrymen, the conduct of Colonel 
Lindbergh since landing at Le Bourget 
has done more to inspire admiration for 
him and faith in the youth of to-day than 
did his flight itself. 

“We in aviation recognize in the Presi- 
dent one of the great men who has served 
this Nation as its Chief Executive. His 
keen interest in all phases of aéronautics 
has been in a large measure responsible 
for the progress made during the past 
few years. His recognition of these trans- 
oceanic flyers and their deeds is appreci- 
ated not only by them, but by all the aéro- 
nautic fraternity. 


AVIATION’S GIFT TO GEOGRAPHY 


“We have foregathered here as mem- 
bers of one of the world’s greatest socie- 
ties. Its primary purpose, inspired by 
altruistic motives, is to collect and diffuse 
geographic knowledge. All forms of 
transportation have proven valuable ad- 
juncts toward accomplishing these aims; 
but none has ever presented possibilities 
as great as those offered by aéronautics. 

“Exploration and travel are indispensa- 
ble to geographic education. Expeditions 
which heretofore cost months in time and 
much in human hardships and sacrifice can 
now be accomplished in a matter of hours, 
with less exposure of personnel, by means 
of aircraft. Hazards there will always be 
in pioneering, but these are but an item in 
the sum total of the price of progress. 
Every achievement takes its toll, and we, 
who are the beneficiaries of what has gone 
before, do well to pay tribute to our con- 
temporaries who have made their contri- 
bution to the well-being of posterity. 

“In an era teeming with invention and 
its resulting application to commerce and 
industry, it is difficult to ascribe to each 
its true value. The use of aircraft con- 
serves time—the stuff that life is made 
of—facilitates travel, bringing together in 
closer relationships and better understand- 
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ing peoples of all nations; expedites com- 
merce, with resulting prosperity ; provides 
more effective means for exterminating 
crop- and life-destroying insects, and as- 
sists beyond measure man’s battle against 
the destructive forces of fire and flood. 

“There is not a man, woman, or child 
in this Nation to-day who is not more 
secure in, and better able to enjoy, all that 
life holds dear by reason of the pioneering 
that has been done in civil aéronautics. 
Comparatively few in number are they 
that realize this, and still fewer fully com- 
prehend its future possibilities. ‘Truth is 
not always obvious, but faith sustains 
when vision fails. 

“May I recount briefly something of 
what our Nation has contributed to the 
development of aviation. It includes the 
invention and first flight in an airplane, 
the first transatlantic flight, the only flight 
around the world, and the first flight to 
the North Pole. 

“During this year alone American pilots, 
using aircraft and engines designed and 
built in the United States, completed a 
series of world-renowned transoceanic 
flights, spanning time and again the At- 
lantic, and the Pacific from the mainland 
to the Hawaiian Islands. These expedi- 
tions are frequently referred to as ‘Amer- 
ican stunt aviators,’ but their real signifi- 
cance is far greater than that designation 
implies. They have done much to pro- 
mote international good will, as well as to 
stimulate interest in aviation. All the 
participants in these great undertakings 
are worthy of our unstinted praise. 


NIGHT FLYING PROVED PRACTICABLE BY 
POST OFFICE DEPARTMENT 


“Our Post Office Department first dem- 
onstrated to the world the practicability 
of night operations of aircraft for com- 
mercial purposes when it established regu- 
lar night service between Chicago, Illinois, 
and Cheyenne, Wyoming—a distance of 
about goo miles. This original service, 
which has not as yet been equaled else- 
where in the world, in a little over three 
years’ time has increased nearly fivefold. 
The operation, wholly in the hands of pri- 
vate enterprise, is now self-supporting, 
while every European air line is heavily 
subsidized. 
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“Our supremacy in air-mail volume, 
mileage, and profitable enterprise is gen- 
erally conceded. While our passenger and 
express traffic on scheduled lines is not 
comparable to our air-mail record, it 1s 
greatly underestimated, Air-mail contrac- 
tors are now directing their attention to 
this branch of service, with every indica- 
tion of equal success. 

“Activities in all other branches of civil- 
ian aviation in the United States exceed 
the combined similar activities of the en- 
tire world. his includes the number of 
planes produced and in operation, miles 
flown, goods and passengers carried on 
other than regular schedules, photographs 
taken, areas patrolled, acreage dusted, and 
money earned. With these achievements, 
no longer should an inferiority complex 
impede our aéronautical progress. 

“The Army and Navy have participated 
in and contributed much to the pioneering 
success of civilian aviation. It is but logi- 
cal that there should always be the closest 
cooperation between civil and military 
aéronautics, for they are indispensable to 
each other. We may all take pride in 
these accomplishments and should render 
our whole-hearted support individually 
and collectively toward making and keep- 
ing America first in the air. 


HOW THE PUBLIC CAN AID CIVIL AVIATION 


“The prosperity and political success of 
our Nation is in no small measure due to 
its highly developed systems of transpor- 
tation and communication. That form of 
transportation which exceeds all others in 
speed and flexibility is bound to play an 
important part in this Nation’s future. 
Whatever else may be said about aircraft, 
certainly it provides the swiftest and most 
elastic means of transportation that ever 
has been or probably ever will be devel- 
oped. 

“We are still in the initial stage of its 
application to the needs of industry and 
commerce, as well as its service to the 
general well-being of mankind. Fach and 
all of us may cooperate in one or more 
capacities, by using the air mail and ex- 
press, traveling by air, fostering com- 
munity airport development, keeping in- 
formed about aéronautics, and applying 
our ability toward solving technical and 
economic problems. 
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“Those who partici- 
pate in making aerial 
operations more gen- 
eral, economic, and 
reliable will find them- 
selves engaged in a 
task of national im- 
portance and absorb- 
ing interest. Let it 
never truthfully be 
said of any of us that 
we failed to give our 
utmost support to civil 
aeronautics — truly a 
harbinger of geo- 
graphic knowledge, 
good will, prosperity, 
and national security.” 


MILLIONS HEAR CERE- 
MONIES OVER THE 
RADIO 


In addition to the 
6,000 persons in the 
Auditorium, millions 
of Americans heard 
the foregoing ad- 
dresses and were 
thrilled by the ap- 
plause over the radio, 
the National Broad- 
casting Company hav- 
ing arranged to broad- 
cast the proceedings 
over a chain of fifteen 
stations, including 
WRC, Washington ; 
WBZA, Boston; 
WBAL, Baltimore; 
KSD, St. Louis; 
WMC, Memphis; 
WJZ, New York; 


WHAM, Rochester; 
KDKA, Pittsburgh; 
WHAS, Louisville; 


WSB, Atlanta; WBA, Springfield; WJR, 
Detroit; KYW, Chicago; WSM, Nash- 
ville, and WBT, Charlotte. 

At the conclusion of the addresses, the 
speakers, flyers, and other participants in 
the ceremonies left the platform and took 
seats in the Auditorium, where for an 
hour they saw, in motion pictures,* a 


*“Feroes of the Air,” a film record especially 
assembled for the National Geographic Society 
through the courtesy of Paramount Famous 
Lasky Corporation. 


International Newsreel 


PRESIDENT COOLIDGE PRESENTS THE HUBBARD MEDAL TO 


COLONEL LINDBERGH 


The presentation of the National Geographic Society’s highest award 
was made in the presence of 6,000 members assembled in the Washing- 
ton Auditorium. The medal bears the following inscription: “Awarded 
by the National Geographic Society to Charles A. Lindbergh for his 
heroic service to the science of aviation by his solitary flight from 
New York to Paris, May 20-21, 1927.” 
NationaL GrocraPHic Macazineé for August, 1927.) 


(See “Air Conquest,” in the 


historical pageant of the outstanding 
achievements in aviation since those early 
days, nearly two decades ago, when the 
Wright Brothers gave their first demon- 
stration flights for the United States Gov- 
ernment. 

Motion-picture archives throughout the 
world were requisitioned in order to show 
the early flights of Dr. Orville Wright, 
the first flight made by a woman (Miss 
Harriet Quimby, of Massachusetts ) 
across the English Channel, Commander 
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Albert C. Read, U. S. N., and his NC-4 
upon the completion of the first trans- 
atlantic flight in 1919; the reception ac- 
corded the intrepid British flyers, Alcock 
and Brown, upon the completion of the 
first nonstop flight across the Atlantic ; 
the greeting given the U.S. Army Around- 
the-World Flyers by President Coolidge 
at Bolling Field; also the President’s re- 
ception of the Army’s Pan American Good 
Will Flyers ;* the reception accorded Com- 
mander Richard E. Byrd, conqueror of 
the North Pole by air, and his associates 
upon their arrival in France after one of 
the most dramatic transoceanic flights of 
history ;f the take-off of the Detroit-to- 
Tokyo flyers; the picturesque floral re- 
ception accorded the San Francisco-to- 
Hawaii flyers in Honolulu; the milling 
throngs which in their enthusiasm almost 
mobbed Miss Ruth Elder and her pilot, 
Mr. Haldeman, upon their arrival in 
Paris, and, finally the thrilling story in 
pictures of Colonel Lindbergh’s flight in 
the Spirit of St. Lowis and his reception 
both abroad and at home. 


NOTED AUDIENCE AT HISTORIC CEREMONY 


Among the members of The Society 
and their invited guests present in the flag- 
decked Washington Auditorium for the 
presentation were: The Chief Justice of 
the United States and Mrs. William How- 
ard Taft, Mr. Justice and Mrs. Edward 
Terry Sanford, Mr. Justice and Mrs. Har- 
lan F. Stone, Mr. Justice and Mrs. Pierce 
Butler, and Mr. Justice James Clark Mc- 
Reynolds, of the U. S. Supreme Court. 

The Secretary of State and Mrs. Kel- 
logg; the Secretary of War and Mrs. 
Davis; the Attorney General and Mrs. 
Sargent; the Postmaster General and 
Mrs. New; the Secretary of the Navy 
and Mrs. Wilbur; the Secretary of the 
Interior, Mr. Work; the Secretary of 
Agriculture and Mrs. Jardine; the Sec- 
retary of Labor and Mrs. Davis. 

The Speaker of the House of Repre- 


* See “How Latin America Looks from the 
Air,” by Maj. Herbert A. Dargue, in the 
Nationa, GreocRrAPpHIc Macazine for October, 
1927. 

+See “The First Flight to the North Pole,” 
and “Our Transatlantic Flight,” by Commander 
Richard E. Byrd, in the Nationa, GrocraAPHIC 
Macazrne for September, 1926, and September, 
1927, respectively. 
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sentatives and Mrs. Nicholas Longworth ; 
Senator and Mrs. Bayard; Senator and 
Mrs. Broussard; Senator and Mrs. Cam- 
eron; Senator and Mrs. Copeland; Sena- 
tor Curtis; Senator and Mrs. Dale; Sena- 
tor du Pont; Senator and Mrs. Edge; 
Senator and Mrs. Fletcher; Senator and 
Mrs. Gillett; Senator and Mrs. Glass; 
Senator Hale; Senator and Mrs. Howell; 
Senator and Mrs. Andrieus A. Jones; 
Senator and Mrs. Norbeck; Senator and 
Mrs. Overman; Senator and Mrs. Phipps; 
Senator and Mrs. Shortridge; Senator 
and Mrs. Simmons; Senator and Mrs. 
Ashurst; Senator and Mrs. Caraway; 
Senator and Mrs. Harris; Senator and 
Mrs. Kendrick; Senator and Mrs. David 
A. Reed; Senator and Mrs. Sackett; Sen- 
ator Steiner; Senator and Mrs. Tyson. 

Hon. John Q. Tilson, Majority Floor 
Leader of the House of Representatives, 
and Mrs. Tilson; Hon. Fred A. Britten, 
of the Naval Affairs Committee, and 
Mrs. Britten; Hon. Bertrand H. Snell, 
Chairman of the Rules Committee, and 
Mrs. Snell; Hon. Frederick N. Zihlman, 
Chairman of the District of Columbia 
Committee, and Mrs. Zihlman; Hon. 
Allen T. Treadway, of the Ways and 
Means Committee, and Mrs. Treadway ; 
Hon. Theodore E. Burton, Representative 
Mary T. Norton, and others. 

The Ambassador of Great Britain and 
Lady Isabella Howard; the Ambassador 
of Japan and Madame Matsudaira; the 
Ambassador of Peru, Dr. Hernan Ve- 
larde; the Ambassador of Spain and 
Senora Padilla; and the Ministers of 
Austria, Bulgaria, China, Colombia, Costa 
Rica, Denmark, the Dominican Republic, 
Egypt, Finland, Honduras, Ireland, Nica- 
ragua, Panama, Persia, Poland, Rumania, 
Salvador, Serbs, Croats and Slovenes, 
Siam, Uruguay, and Venezuela. 

The Board of Trustees of the National 
Geographic Society; Hon. Theodore 
Douglas Robinson, Assistant Secretary of 
Navy; Hon. Edward P. Warner, Assist- 
ant Secretary of Navy for Aéronautics; 
Hon. F. Trubee Davison, Assistant Secre- 
tary of War for Aéronautics. 

Representatives of the learned profes- 
sions, and correspondents for the fore- 
most periodicals and daily newspapers of 
America and of the foreign press. 


ENCOURAGING BIRDS 


By FREDERICK 


OW that our country has really 

awakened to the importance of 

bird life to the citizens, and at 
last enacted some very wise legislation, 
forbidding the killing of migratory and 
insectivorous birds, putting migratory 
game birds under Federal control, and 
forbidding the importation of plumage 
from abroad, public interest in birds and 
their great economic value seems to have 
been stirred as never before.* 

Spring will soon be here, and those of 
us who are thinking of doing our little 
toward attracting the birds must be get- 
ting ready for the early arrivals from the 
South. 

Birds come north for the very special 
purpose of finding a proper place for the 
rearing of their young, and, this task ac- 
complished, as autumn approaches, soon 
depart in search of areas where there 
will be throughout the winter plenty of 
food and cover and a more congenial cli- 
mate. 

If we want to make our homes at- 
tractive to birds, we must always keep 
the above facts in mind. If in summer 
we want to attract the migrants from the 
South, as well as the permanent resi- 
dents, we must furnish them with proper 
places for the rearing of their young, 
which should include not only nesting 
sites, but cover, food, and water; and if 
in winter we want to keep some of the 
permanent residents about our homes 
and attract migrants from the North, we 
must remember that they are again in 
search of food and cover. 

Once having attracted the birds, a 
sharp lookout must be kept in order to 
protect them from their enemies—cats, 
bird-hunting dogs, red squirrels, skunks, 
foxes, and other predatory animals, not 


* Numerous reports on the economical value 
of birds have been issued by the United States 
Department of Agriculture. One of the best 
books on the subject is entitled “Birds in Their 
Relation to Man,’ by Weed and Dearborn, 
published by J. B. Lippincott & Co., Phila- 
delphia, Pa. 
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AkKOUND THE HOME 
H. Kennarp 


forgetting the small boy that used to be 
ubiquitous; English sparrows, horned 
owls, and sometimes crows and jays, 
cooper and sharp-shinned hawks, and 
last, but not least, the black snake. 


HOW TO ATTRACT THE BIRDS 


To sum up, if we are to attract birds in 
summer, we must furnish them with 
proper nesting sites, cover, food, and also 
water; and if we want to keep them in 
winter, we must again furnish them with 
cover and food, and always protect them 
from their enemies. 

The most important factor in attract- 
ing birds is the supplying of cover suit- 
able for their wants. With this properly 
done, except in the case of birds that 
nest about buildings or in holes, nature 
will supply the nesting sites, as well as 
take care of the food supply, except in 
winter. 

At “The Pines,” my place in Newton 
Center, Mass., we have had for eight 
years under close observation about 44 
acres, comprising three acres of lawn 
dotted with a few old apple trees, six 
acres of wet meadow, which are allowed 
to grow up with tussocks of grass, cedars, 
alders, wild roses, and the like, and the 
remaining 35 acres divided in two areas 
of about equal size. The first of these 
areas, that about the house, is covered 
with a growth of pines, hemlocks, ce- 
dars, birches and various other deciduous 
trees, among which we have taken pains 
to cultivate suitable coppice and under- 
growth, while the second area, covered 
with deciduous woods, is, on account of 
a fire that ran through it a number of 
years ago, almost devoid of the smaller 
evergreens or protecting coppice and 
undergrowth (see pages 319 and 320). 

In the first of these areas (page 319) 
some thirty different species of birds 


+A useful book that every one should read 
who is interested in birds is “Methods of At- 
tracting Birds,’ by Gilbert H. Trafton, pub- 
lished by the Houghton-Mifflin Co. of Boston, 
Mass. 
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A BIRD PARADISE Photo by Thomas I. Marr and Son 


A woodland path within a few feet of the residence at The Pines, flanked by under- 
growth, ferns, blueberries, huckleberries, dogwoods, ete. Along this path a ruffed grouse 
builds its nest, as do also chewinks, black and white creepers, and oven birds, while in the 
trees pine and black-throated green warblers, bluejays, and robins also build their nests. 
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Photo by Thomas E. Marr and Son. 


ANOTHER PLACE WHERE BIRDS LIKE TO NEST 


A wood road at The Pines. In the thickets along its sides the catbird, cuckoo, golden- 
winged warbler, chestnut-sided warbler, bluejay, brown thrush, chewink, purple finch, tanager, 
and other birds find attractive nesting sites. This wood road runs through that portion of 
Mr. Kennard’s place on which the undergrowth has been encouraged, and on which over 
thirty varieties of birds breed each year (see page 315). Contrast with the scene on page 320. 
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A BIRD-LOVER’S GARDEN 


Photo by Joseph H. Doason 


_ The garden of Mr. Dodson, at Evanston, IIl., showing the various devices used by him 
in attracting birds: bath, weathercock food-house, houses for great-crested flycatchers, blue- 
birds, tree-swallows, and martins, from left to right in the order named. 


breed nearly every year, while in the sec- 
ond area only from three to five different 
species build their nests. 

Almost every one who lives in the 
country can do something in the way of 
attractive planting about his house and 
grounds, and even in the more closely 
settled suburbs almost every place, no 
matter how small, can by judicious plant- 
ing be made attractive to birds. Even a 
back yard may in its limited way, with 
proper treatment, be made a regular ren- 
dezvous for birds in the vicinity. 


THE IMPORTANCE OF EVERGRIEENS 


On suburban places and in the country 
the use of evergreens, large plantations 
when possible, is of prime importance as 
a protection from the elements, as a 
source of natural food supply, and on 
account also of the nesting sites they in- 
variably offer. Nothing is finer than a 
plantation of white pine or hemlock. 


Spruce and balsam are beautiful and 
offer tempting nesting sites, while the 
native red cedar seems a favorite tree for 
the nest-builders and also contributes its 
berries toward the winter supply of food. 

There is a huge hill at the edge of the 
sand dunes at Ipswich, Mass., swept by 
all the storms that come in from over the 
ocean, that years ago was as bare as a 
billiard ball, but upon one side of which 
the enterprising owner set out a large 
plantation of evergreens. Today that 
hillside is a Mecca for the birds from 
miles around, and noted among the bird 
lovers of the region for its varying bicd 
life both winter and summer. 

From an artistic standpoint, also, the 
use of evergreens is to be recommended. 
In these days, when there seems to be 
such an exodus from city to country, why 
shouldn't our country homes be made to 
look as attractive in winter as in sum- 
mer? While we of the North may not in 


A\ SCREECH-OWL S FAVORITE NEST-BOX Photo by George R. King 


“Of bird-houses, to be supplied for those birds that nest about buildings or in holes of 
trees, there seems to be an almost infinite variety; tree stumps, real or artificial, boxes, cot- 
tages, houses, large and elaborate mansions, barrel-houses, gourds, flower-pots, tin-cans, 
shelves, and all kinds of contraptions” (see page 339). The nest-boxes “on my place have 
been occupied by secreech-owls, bluebir chickadees, tree-swallows, flickers, white-breasted 
nuthatches, and great-crested flycatchers” (see page 341). 


winter be surrounded by the verdure of than a pine wood or group of evergreens 
summer, we need not content ourselves after a snow-storm? 

with the bare poles of deciduous growth. Those of us who possess farms, while 
Evergreens protect us and delight our naturally jealous of every encroachment 
eyes with their color and varying lights on our fields, can always find some place 
and shadows, and what is more beautiful which may be planted. The immediate 
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Photo by Ernest Ilarold Baynes 


FLICKERS USING A BERLEPSCH BIRD-BOX 


_ “T have used the Berlepsch type of vertical boxes with considerable success. These are 
simply sections of logs, hollowed out by special machinery in a very particular manner to 
represent woodpeckers’ cavities, with entrance hole in side of desired diameter, and covered 
by a wooden cap or roof that may be lifted for purposes of investigation or in order that 
the nests may be cleaned out from time to time, the whole bolted to an oaken batten, by 
which they may be fastened to trees” (see page 339). 


surroundings of our farm buildings are better than if left to stand out cold and 
in many cases much too bare and bleak. hard and with base-line unbroken. Wind 


The average house wheu surrounded by breaks may almost always be planted 
proper planting almost invariably looks somewhere, both with benefit to the farm 
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Photo by Ernest Harold Baynes 
BLUEJAYS FEEDING IN WHATHERCOCK FOOD-HOUSE 


“The same man builds also a sheltered food-house that turns with the wind like a 


weather vane, so as to present always a lee side for the better protection of the birds” (see 
page 332). 
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Photo by Thomas E. Marr and Son 


A JUNCO VISITING AN AUDUBON FOOD-HOUSE 


“The Audubon food-house has been much used on this side of the water and is most 


satisfactory. 


It consists of a square hip roof, with vertical glass sides suspended beneath 


and open at the bottom, the whole supported on a central rustic cedar post, encircled with 


food trays beneath the roof. 


at the same time admit light and allow of easy observation. 


The glass sides protect the food trays from the weather and 


These, when placed among the 


shrubbery about one’s house, prove most attractive” (see pages 331 and 332). 


as well as to the birds, while lanes may 
be bordered with trees and shrubbery 
and walls covered with vines without any 
possible encroachment on the fields. An 
old pasture planted with savin and white 
pine, hawthorns, elders, barberries, cor- 
nels, viburnums, and the like, may easily 
be metamorphosed into a bird reserva- 
tion and still be useful as a pasture. 

For deciduous growth to be used for 
cover, choose those berry-bearing trees 
and shrubs whose berries are most popu- 
lar with the birds; and, when possible, 
choose also those that may offer most 
convenient sites for nest-building. 


SOME USEFUL FOOD PLANTS 


Care must also be taken in the choice 
of species, so as to get, if possible, a con- 


tinuous supply of food, using such plants 
as the cherry, mulberry, raspberry, blue- 
berry, huckleberry, etc., for the summer 
supply; elder and the various kinds of 
dogwood and viburnum, etc., for autumn ; 
while for winter choose those plants 
which hold their fruit longest, such as 
the hawthorn, buckthorn, mountain ash, 
barberry, bayberry, sumach, wild rose, 
and the like. 

Hedges, particularly if they are ever- 
green, are favorite resorts for birds, both 
in winter and summer, and an arbor-vite 
hedge is the best of them all. I remem- 
ber such a hedge about one side of my 
father’s old-fashioned garden that in 
summer invariably held its quota of rob- 
ins’, song sparrows’, and chipping spar- 
rows’ nests, while in winter it was the 
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PAYING A MID 


Photo by Wilbur F. Smith 


WINTER VISIT 


This shows a bird visitor attracted by the lump of’ suet fastened to the old pear tree. 
A lump of suet set in some convenient place is perhaps the surest way of securing bird 
visitors in midwinter, for it is a food supply they greatly appreciate. 


protected resort of such birds as stayed 
with us. 

In the Year Book of the Department 
of Agriculture for 1¢09 there is a most 
interesting article on “Plants Useful to 
Attract Birds and Protect Fruit,” by W. 
L. McAtee. In this there is a list, on 
page 186, of the best trees and shrubs for 
attracting birds, given in the order of 
their attractiveness, as follows: Elders, 
raspberries and blackberries, mulberries, 
dogwood fruits, sumachs, wild cherries, 
blueberries, wild grapes, pokeberries, Vir- 
ginia creeper berries, bayberries, juniper 
berries, service berries, holly berries, 
strawberries, the fruits of viburnums, 
hackberries, huckleberries, haws, spice- 
bush berries, rose hips, sarsaparilla, sour 
gum, gooseberries, currants, and snow- 
berry. 

To the above list is added the follow- 
ing supplementary list of some other 
plants known to be attractive to birds, 


and to this the names of other species 
doubtless might be added: Manzanita, 
barberry, buffalo berry, silverberry, buck- 
thorn, mountain ash, China berry, Cali- 
fornia Christmas berry, pepper tree, mag- 
nolia, nockaway, lote bush, and bluewood. 

With the above very comprehensive 
lists to choose from, it is not a difficult 
matter to make out a list of trees and 
shrubs for almost any place, no matter 
how small, that will supply its quota of 
birds’ food from early summer to the 
following spring, while if the place is a 
large one, or the problem at all difficult, 
it may be the best policy, as well as in 
the end the most economical, to consult 
some competent landscape architect as to 
the proper disposition of the proposed 
plantations. What is worth doing at all 
is always worth doing well. 

Besides the trees and shrubs in the 
above lists, there are many herbaceous 
plants whose seeds are attractive to birds. 


wn 


BRQaesse 


Hipage y 


Photo by Ernest Harold Baynes 
FLOCK OF QUAIL AT A FOOD STATION 


“In bad weather, however, particularly in the North, where we are so apt to be covered 
up with snow, more artificial means of feeding should be resorted to, and food stations, 
food-houses, and food shelters of various sorts should be established in proper places. If 
quail or grouse are to be fed, inconspicuous bough shelters may be built in protected places 
among the fields or woods most frequented by them” (see page 331). 


Photo by Ernest Harold Baynes 
PINE SISKINS AND RED POLLS FEEDING ABOUT A HOUSE: NEW HAMPSHIRE 


The pine siskin is a lover of evergreens and spends the winter wandering from copse 
to copse in search of seeds and pine cones. The red poll is a winter visitor from the far 
North, and with its rich crimson head and breast makes a pretty picture in the snow. 
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Photo by Ernest Harold Baynes 


THE FOOD BELL 


“Baron von Berlepsch has invented a food bell that supplies grain, etc., 


automatically 


from a receptacle above, and which may be suspended from a tree or piazza roof or any 


other place that seems best” (see page 332). 


Sunflowers may be planted in groups 
about the flower garden or in lines among 
the rows of vegetables; wild sarsaparilla 
and pokeberry along the boundary walls; 
while if you have a corner somewhere in 
the fields that can be planted with buck- 
wheat and Japanese millet, it will prove 
a great attraction, particularly in winter. 


FOOD-HOUSES AND SHELTERS 


In bad weather, however, particularly 
in the North, where we are so apt to be 
covered up with snow, more artificial 
means of feeding should be resorted to, 
and food stations, food-houses, and food 
shelters of various sorts should be estab- 
lished in proper places. If quail or grouse 
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are to be fed, inconspicuous bough shel- 
ters may be built in protected places 
among the fields or woods most fre- 
quented by them, while about the house 
or among the neighboring plantations all 
sorts of devices may be resorted to. 
Baron von Berlepsch, in Germany, has 
invented a food-house, an adaptation of 
which, called the Audubon food-house, 
has been much used on this side of the 
water, and is most satisfactory (see page 
327). It consists of a square hip roof, 
with vertical glass sides suspended be- 
neath and open at the bottom, the whole 
supported on a central rustic cedar post, 
encircled with food trays beneath the 
roof. The glass sides protect the food 


Photo by Ernest Harold Baynes 


A BLUEJAY FEEDING ON SUET 


“Perhaps the simplest scheme of feeding, 


the least trouble, and the most attractive to 


numbers of birds, is the tying of a piece of suet to a convenient limb, or perhaps to the 
balustrade of one’s piazza, preferably in a protected spot and one that can at the same time 
be easily watched from some window” (see page 333) 


trays from the weather and at the same 
time admit light and allow of easy ob- 
servation. These, when placed among 
the shrubbery about one’s house, prove 
most attractive. 

Baron von Berlepsch has invented also 
a food bell that supplies grain, etc., auto- 
matically from a receptacle above, and 
which may be suspended from a tree or 
piazza roof, or any other convenient place 
(see page 331). 

Window boxes are a_never-ceasing 
source of enjoyment. Mr. Ernest Harold 
Baynes built the first | ever saw at his 
home in Meriden, N. H., a particularly 
attractive one, which has helped him to 
become intimate with an astonishing va- 
riety of birds (see page 336). 

Food shelves may be put up in all sorts 
of protected places—about houses, against 
tree trunks, etc.; and a food car, a sort 
of moving free-lunch counter, which may 
be run conveniently on a wire from 
window to neighboring tree, is actually 
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manufactured by one enterprising gentle- 
man; and the same man builds also a 
sheltered food-house that turns with the 
wind like a weather vane, so as to present 
always a lee side for the better protec- 
tion of the birds (see page 326). 

Baron von Berlepsch originated also 
what he calls a food tree, a freshly cut 
evergreen, preferably spruce or fir, or 
perhaps a discarded Christmas tree, set 
up in some convenient place, over which 
has been poured hot, and then allowed to 
cool, a mixture of food that is attractive 
to both insectivorous and graminivorous 
birds, the receipt for which is given in 
the little book, “How to Attract and Pro- 
tect Wild Birds” :* 

“White bread (dried and ground), 414 
oz.; meat (dried and ground), 3 0z.; 
hemp, 6 0z.; crushed hemp, 3 0z.; maw, 
3 02Z.; poppy flour, 11% oz. +; millet (white) 


*For sale by the National Association of 
Audubon Societies, 1074 Broadway, New York 
City, N. Y. Price, 40 cents. 


BOL sOats, lo. OZ. 

dried elderberries, 114 

oz.; suntlower seeds, 

1f2 02.; ants’ eggs, 

Te OZiy 

A SIMPLE AND AT- 
TRACTIVE FOOD 


SUPPLY 


Perhaps the simplest 
scheme of feeding, the 
least trouble and the 
most attractive to 
numbers of birds, is 
the tying of a piece of 
suet to a convenient 
limb, or perhaps to the 
balustrade of one’s 
piazza, preferably ina 
protected spot and one 
that can at the same 
time be easily watched 
from some window 
(see page 332). 

In all these food- 
houses various kinds 
of food should be sup- 
plied — suet, crumbs, 
millet, hemp, rape- 
seed, canary-seed, and 
the like. On my place 
the birds have such a 
wealth of natural food 
that it is only during 
the winter storms and when the ground 
is covered with snow that they visit the 
food-houses ; but on many other places— 
as, for instance, in Meriden, N. H., where 
Mr. Baynes and the Meriden Bird Club 
are doing such good work—there have 
been food-houses erected on places along 
the main street, entirely apart from any 
protecting shrubbery or natural food sup- 
ply, and many of these food-houses seem 
to be well patronized both winter and 
summer. 

Water, particularly during the sum- 
mer months or times of drought, is, of 
course, necessary for the birds. If they 
can’t get it on your place, they will be 
forced to look elsewhere. The proper 
installment of a drinking fountain or 
bird bath is a simple affair, and one that 
is almost sure to prove a great attraction 
to the birds, as well as a never-failing 
source of entertainment to the owner. 

Drinking fountains may be purchased 
ready made or manufactured at home. 


manner. 


Photo by B. S. Bowdish 


ON INTIMATE TERMS 


This jolly little white-breasted nuthatch has just taken a dainty 
morsel from the lips of its friend. 
climbers and can run up and down tree trunks in the most agile 


These little birds are very clever 


Almost any shallow receptacle will do 
when placed in some quiet spot not too 
far from protecting shrubbery, but out 
of reach of skulking cats. Where the 
cats have not all been eliminated, it is 
sometimes safer to place the bath on a 
pedestal. 

A pool with foundation of concrete 
sunken in the ground, partially filled with 
earth and stones and planted with cat- 
tails, Japanese iris, or other moisture- 
loving plants, or perhaps with water- 
lilies and inhabited by a few goldfish, 
can be made a very interesting feature 
of any garden, to say nothing of its at- 
tractiveness to birds. It is essenvial, how- 
ever, that the slope of the sides should 
be gradual and the water at the edges 
shallow (see pages 338 and 339). 

If one has a brook or natural pond on 
the place, much can be done, particularly 
if the bottom of the pond is suitable for: 
the planting of food for ducks. If the: 
lay of the ground is such that a meadow 
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A SANDWICH FOR TWO 


Having accepted the invitation, the bird settles down to enjoy his meal. 


Photo by Louise Birt Baynes 


The fact that 


he must share a sandwich with his host does not disturb him, for, like all birds, he is quick 
to recognize and trust a human friend (see picture, page 334). 


or woodland glade may be flooded and a 
pond thereby installed, there is hardly 
any limit to the enjoyment that may be 
derived from a pond of this sort. 


ATTRACTING THE WILD DUCK 


There is a little woodland glade, con- 
taining an acre or so, on my place, an 
opening in the woods surrounded by red 
maples, birches, alders, poison sumach, 
white azalea, high-bush blueberries, etc., 
which I flooded one winter merely as a 
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safe skating pond for the children in the 
neighborhood. 

Imagine my surprise and delight when 
one spring day, after the ice had gone 
out, I discovered there a whole flock of 
wild wood-ducks, and later during the 
summer was able to watch a flock of little 
“flappers,” the progeny of a pair of wild 
black ducks that had bred there. Herons 
came there, too, and red wings fre- 
quented the edge of the pond. From an 
uninteresting swamp the place had been 


TH HOSTESS Photo by Ernest Harold Baynes 


“Window boxes are a never-ceasing source of enjoyment. Mr. Ernest Harold Baynes 
built the frst | ever saw, at his home in Meriden, N. H., a particularly attractive one, which 
has helped him to become intimate with an astonishing variety of birds” (see page 332). 


TAKING THE CAKE Pnoto by Louise Birt Baynes 


This photo shows how responsive birds are to a little attention and how tame they may 
become. This wild chickadee will enter the house, perch upon his favorite delicacy, and 
enjoy a meal in no way affrighted hy the presence of his human entertainers. 
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Photo by Joseph H. Dodson 


WHAT BIRDS CAN DO 


A great-crested flycatcher house, with bluebird, suspended from a pear tree, from which 
Mr. Dodson last year picked eight bushels of pears with not a worm hole in one, and that 
notwithstanding the fact that the tree had never been sprayed. A flycatcher is certainly a 
cheaper investment than a spraying-machine. 

“About houses and buildings, particularly those on our farms, the ordinary type of bird- 
house rather than the hollow log is perhaps more appropriate. Bluebirds, tree-swallows, and 
house-wrens take to them readily, and if you have a large house on a high pole you may 
be lucky enough to attract a colony of martins” (see text, page 341). 


completely metamorphosed into a very Mr. Herbert K. Job, State Ornitholo- 
attractive and interesting spot, replete gist of Connecticut, is having some very 
with bird life. interesting experiences on a game pre- 


If wild rice can be made to grow, serve in Connecticut, where low-lying 
ducks will be sure to come in greater areas have been flooded and the wild 
numbers each year, while regular feeding ducks attracted in increasing numbers 
with corn at proper times may prove an each year from miles around (see picture, 
additional attraction to whole flocks of page 338). 
ducks during the migration. ‘Tame call- I know of one man in Canada who 
ducks may be introduced, and if there are several years ago fed a small flock of 
near-by woods nest boxes for the attrac- wild geese that chanced to alight in a 
tion of the wood-ducks should be put up. pond close beside his house. ‘The geese 

One may even go into the raising of appreciated the treatment so much that 
ducks, though this is often both bother- they later returned with friends, and 
some and expensive, while the simple have kept it up from year to year until 
flooding of a meadow and intelligent now I believe that he has had at one time 
planting of its shores is comparatively several hundred wild geese virtually in 
little trouble. his front yard, and in a very exposed 
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A FLOCK OF MALLARDS AS VISITORS MEAL Melee sillips 


“If wild rice can be made to grow, ducks will be sure to come in greater numbers each 
year, while regular feeding with corn at proper times may prove an additional attraction to 
whole flocks of ducks during the migration. Tame call-ducks may be introduced, and if 
there are near-by woods, nest-boxes for the attraction of the wood-ducks should be put up” 
(see page 337) 


WILD BLACK DUCK ON A GAME PRESERVE Photo by Herbert K. Job 


“Mr. Herbert K. Job, State Ornithologist of Connecticut, is having some very interesting 
experiences on a game preserve in Connecticut, where low-lying areas have been flooded 
and the wild ducks attracted in increasing numbers each year from miles around” (see 
page 337). 
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SONG-SPARROWS TAKING A BATH 


_ “A pool with foundation of concrete sunken in the ground 
interesting feature of any garden, to say nothing of its attractiveness to birds. 


Photo by Ernest Harold Baynes 


can be made a very 
It is essen- 


tial, however, that the slope of the sides should be gradual and the water at the edges 


shallow” (see page 333). 


position at that. They seem absolutely 
fearless, come and go at will, though only 
a short distance away are gunners who 
are waiting to take a crack at them. 

Only a few of us have ponds to which 
geese may be attracted, but the above ex- 
periment shows what can be and has been 
done in the way of attracting and taming 
locally the shy wild geese. 


HOUSES FOR THE BIRDS 


Of bird-houses, to be supplied for those 
birds that nest about buildings or in 
holes of trees, there seems to be an al- 
most infinite variety; tree stumps, real or 
artificial, boxes, cottages, houses, large 
and elaborate mansions, barrel-houses, 
gourds, flower-pots, tin-cans, shelves, 
and all kinds of contraptions. 

Mr. Ernest Thompson Seton went so 
far as to construct on his place in Con- 
necticut a huge artificial stump, filled 
with imitation woodpeckers’ holes, etc. 


He attracted numbers of different kinds 
of birds and animals, and he seems to 
have had no end of fun with it. It is not 
allowed to all of us, however, to be given 
either the opportunity or the enthusiasm 
possessed by Mr. Seton. 

Of the various kinds of houses space 
will allow but brief mention. On my own 
place, which is covered largely with 
woods, I have used the Berlepsch type of 
vertical boxes with considerable success. 
These are simply sections of logs, hol- 
lowed out by special machinery in a very 
particular manner to represent wood- 
pecker cavities, with entrance hole in 
side of desired diameter, and covered by 
a wooden cap or roof that may be lifted 
for purposes of investigation or in order 
that the nests may be cleaned out from 
time to time, the whole bolted to an 
oaken batten, by which they may be fas- 
tened to trees (see pages 323 and 325). 

These may be obtained in Germany, 
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A BALTIMORE ORIOLE AFTER A BATH Photo by Ernest Harold Baynes 

The Baltimore oriole is remarkable for its bright colors, and to these it owes its name, 

as the livery of the Lords Baltimore, who founded Maryland, was orange and black of just 
those tones that the bird exhibits. Cats have been eliminated on this place. 


Photo by Louise Birt Baynes 


A BROWN THRASHER BATHING 


“Water, particularly during the summer months or times of drought, is necessary for 
the birds. If they can’t get it on your place, they will be forced to look elsewhere. The 
proper installment of a drinking fountain or bird bath is a simple affair, and one that is 
almost sure to prove a great attraction to the birds, as well as a never-failing source of 
entertainment to the owner” (see text, page 333). i 
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\ COLONY OF 


EAVE SWALLOWS 


This colony of swallows built their nests beneath the eaves of a barn at Luenburg, 


Vt. Note the partial support given by the narrow molding. 


These eave swallows become 


much attached to their homes, and if undisturbed will return year after year with unfailing 


regularity. 


but are now manufactured by at least 
two people in this country. Those on 
my place have been occupied by screech- 
owls, bluebirds, chickadees, tree-swal- 
lows, flickers, white-breasted nuthatches, 
and great-crested flycatchers. | House- 
wrens, which are very local in our part 
of the country, have so far avoided them, 
and I have failed ignominiously to at- 
tract either the downy or the hairy wood- 


peckers, both of which frequent my 
woods. 
One firm makes bird-houses out of 


natural hollow logs or limbs, a hole bored 
in the side, and with wooden cap and 
bottom, while another makes an imita- 
tion woodpecker’s nest of pottery. The 
Berlepsch type are, however, in my opin- 
ion, far and away ahead of these others. 


BIRDS THAT WILL NEST IN PREPARED 
TIOUSES 


About houses and buildings, particu- 
larly those on our farms, the ordinary 
type of bird-house rather than the hollow 
log is perhaps more appropriate. Blue- 
birds, tree-swallows, and house-wrens 
take to them readily, and if you have a 
large house on a high pole you may be 
lucky enough to attract a colony of 
martins. Chickadees, great-crested fly- 
catchers, and screech-owls may use these 
boxes, and the following is a list of birds 
recorded as having bred in nest boxes of 
one sort or another: 

Wood-duck, sparrow-hawk, screech- 
owl, flicker, red-headed woodpecker, 
great-crested flycatcher, starling, Eng- 


Photo by Fred B. MeKeehnie 


lish sparrow, house-finch, tree and violet 
green swallow, purple martin, house- 
wren, Parkman's wren, Bewick’s wren, 
Vigor’s wren, and Texas Bewick’s wren, 
white-breasted nuthatch, tufted titmouse, 
black-capped chickadee, Oregon chicka- 
dee, Carolina chickadee, robin, and three 
varieties of bluebirds—eastern, western, 
and mountain. To this list the Carolina 
wren ought probably to be added; though 
while I do not know personally of any 
record of its actually building in a bird- 
box, it builds about houses and in the 
( most unheard of and crazy places. 

x Robins and phcebes may be encour- 

\ aged by shelves conveniently placed be- 
neath the roofs of porches, piazzas, and 
sheds, while the insect-eating barn and 
eave swallows may often be helped in 
their choice of nesting sites by a support- 
ing shelf. Vines on trellises or about the 
piazza posts are attractive nesting sites 
for chipping sparrows, as well as robins, 
and I once knew of a bluejay that built 
in a wistaria vine overhanging a friend’s 
front porch. 

One can never tell just what birds are 
going to do. Crows are reported to have 
nested in one of the squares in the city 
of Philadelphia and on Beacon Hill in 
Boston, while a pair of sparrow-hawks 
have bred beneath the eaves of the Law- 

Photo by Louise Birt Baynes ence Scientific School in Cambridge, 

THE DAINTIEST GUEST Mass. ; 
A picture of an inquisitive and very puzzled le tanksp erits Snel alsolbe Goeean 
humming-bird probing an artificial flower aged, and when possible the chimneys 
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MOTHER AND DAUGHTER Photo by Ernest Harold Baynes 


This is a photo of a wild chickadee feeding her young in June. She does not fear in summer 
the hand that feeds her in winter 
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THE BEST KIND OF 


left open at the top, and so constructed 
as to admit of their ready occupancy.” 


THE ENEMIES OF THE BIRDS 


Of bird enemies, cats are undoubtedly 
the worst, and maudlin sentiment should 
not be wasted upon them, for they are 
incorrigible. The plain, ordinary alley 
cat should be eliminated when possible, 
and they make fine fertilizers when 
planted about the roots of one’s favorite 
grape-vine. Cat - possessing neighbors 

* One of the most absorbing and interesting 
books of the present day, replete with infor- 
mation on the above subject, called “Useful 
Birds and Their Protection,” by Edward Howe 
Forbush, State Ornithologist of Massachusetts, 
has been published by the Massachusetts Board 
of Agriculture and may be obtained from them 
for the sum of $1.00. 


Photo by Ernest Harold Baynes 
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should be warned that if their cats are 
caught trespassing they will be turned 
into fertilizer. 

Red squirrels are next on the list and 
should be shot on sight, but I have never 
found the depredations of the gray squir- 
rel to warrant similar treatment. Bird- 
chasing dogs are a nuisance and should 
be restrained during the breeding season. 

Skunks and foxes should both be dis- 
couraged, and the wily raccoon and elu- 
sive weasel also, if perchance they are 
found to lurk about. 

Of the hawks, the cooper and sharp- 
shinned hawks should both be shot at 
sight, while of the owls, the great horned 
is incapable of reform. The little screech- 
owl is almost always beneficial on ac- 
count of the numbers of mice it often de- 
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stroys, but individual screech-owls are 
often destructive to bird life. 

Crows and jays will bear watching. 
There seem to be good crows and jays, 
and then again individuals among them 
of exceeding bad habits, as many a long- 
suffering bird fz unily knows to its sorrow. 

In many places the English sparrows 
are pests and should be shot and trapped 
relentlessly. They are pretty canny 
birds, and if once they learn you are af- 
ter them with a gun they quickly desert 
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the premises. If owing to surrounding 
conditions gunning for them seems un- 
desirable, traps may be used with telling 
effect. ‘Nhere are several kinds in use in 
this country. 

Last, but not least, the black snake 
should be killed whenever found; its 
large size, great activity, tree-climbing 
propensities, and taste for eggs and small 
birds have fairly won for it the reputa- 
tion of being one of the birds’ deadhest 
enemies. 


REDEEMING THE TROPICS 


By WirirAm JosepH SHOWALTER 


Author of “ ( 
“The Panama Canal,” in the 
N THESE days when medical science 
has been recording one triumph after 
another over germ-produced diseases, 
when the germ-hunter in his laboratory 
has been ascertaining the causes of so 
many mysterious afflictions and laying the 
foundations for one preventive measure 
after another, people all but lose sight of 
the tremendous debt humanity owes to 
the expert in experimental medicine and 
the sanitarian. Indeed, he would be a 
prescient mathematician who could calcu- 
late what the vast amount of this debt is. 
It is only when we look back over the 
records of the past, when civilization was 
young and humanity without knowledge 
of the causes of the great epidemic dis- 
eases, that we can have a faint appreci- 
ation of what the patient man of the 
microscope has wrought in humanity’s 
behalf 
\When we see Naples, in the seven- 
teenth century, as helpless as a new-born 
babe in the grip of a plague during which 
380,000 souls perished in six months; 
when we see Constantinople, in 1812, with 
144,000 deaths; when we see London, in 
the days of the great plague, with 70,000 
of its population carried off ; when we go 
back to China and behold'a few short 
years in the fourteenth century with a 
“black death” mortality record of 13 mil- 
lion souls, and to Europe, in the great 


Battling with the Panama Slides, 
National Geographic \lagazine 


°“The Countries of the Caribbean,” 


scourge of 1347-1350, ond see 25 million 
people dying; when we come on down 
the years and see the untold millions who 
have died from the numerous pestilences 
which have inflicted death upon mankind ; 
then, and not till then, can we begin to 
appreciate what it all means. 

Even then our appraisal will fall far 
short of the truth, for in those times the 
world was, in a sense, larger, the seas 
were broader, and the distances on land 
much greater than in these days of highly 
developed transportation and commerce. 
How can the mind conceive of the terri- 
ble toll epidemic diseases would take to- 
day, with our world-wide commerce, 
with our metropolitan and cosmopolitan 
cities, and with the constant commingling 
of the peoples of all lands, were it not 
for preventive measures 


MAP-CHANGING MEDICINE 


Throughout the history of the ages one 
may read of great changes in the maps 
of the earth that have resulted on the one 
hand from the ravages of disease and 
on the other from the discovery of meth- 
ods of combatting it. 

We see the “glory that was Greece” 
depart because of the terrible toll exacted 
by malaria; we see a Panama Canal made 
possible because of the knowledge of the 
causation of yellow fever that came to 


REDEEMING THE TROPICS 


us through the patient and heroic work 
of a group of army surgeons; we see 
eities ke Havana and Rio de Janeiro 
transformed from pest-holes into munici- 
palities where epidemic diseases are under 
control. 

Today thousands, nay millions, of hu- 
man souls living between Cancer and 
Capricorn are being freed from the thrall- 
dom of those terrible visitations that came 
periodically only a few years ago. Africa 
is rising up against the terrible sleeping 
sickness and the insidious malaria that 
have made it the “Dark Continent” for 
generations without number. 

\Vherever we turn we find places where 
once a man gambled with death when he 
visited them being converted into regions 
where good health conditions exist. Pre- 
ventive medicine everywhere, and in the 
tropics in particular, is writing a new 
geography of inhabitable territory and of 
commercial opportunity. 

Where yesterday the barriers of dis- 
ease were up against the peaceful and 
resource-developing invasion of capital 
and enterprise, there today is found 
health and happiness and_ prosperity. 
Where yesterday a man going to the 
tropics, even for a short stay, was bid- 
den good-bye by his friends as one who 
stood an even chance of never returning, 
today men and women go there for long 
periods; and in some places are quite as 
safe as at home, and in hundreds of 
others only a little less so. 


HOW IT ALL HAPPENED 


Truly the story of how all this has 
been brought about is the world’s most 
splendid exemplification of the proverb 
that truth is stranger than fiction. For 
hundreds of years man stood helpless and 
appalled in the face of the onset of great 
epidemics. He saw millions of his fel- 
low-beings visited with deaths more hor- 
rible than ever torture chamber could 
invent, but not knowing whence the af- 
fliction came or whither it went. He sur- 
mised and guessed, and finally saw a cer- 
tain relation between dirt and disease, 
and gradually the elimination of dirt 
checked the ravages of some epidemic 
diseases. 

Then came the microscope with its dis- 
covery of infinitesimal worlds, and with 


B45 


it Pasteur and his discovery of the rela- 
tion between bacteria and disease. One 
by one new germs were discovered, and 
soon medical men came to understand 
the methods of the transmission of most 
of the epidemic diseases of temperate 
climates. 

Still no one knew the cause of the 
epidemic diseases most characteristic of 
the tropics, and without this knowledge 
no satisfactory superstructure of prevent- 
ive tropical medicine could be reared. 
‘Tropical humanity was attacked by myr- 
iads of enemies so subtle that men did not 
know even that they existed, and yet so 
terrible that the carnage of the world’s 
battlefields paled in comparison. 

For centuries on end men had been 
seeking after the truth of the causation 
of yellow fever, bubonic plague, sleeping 
sickness, and allied diseases. Some of 
them had aearly guessed it. Sir Henry 
Blake tells of having seen a medical work 
in Ceylon, some 1,400 years old, which 
charged the mosquito with being a carrier 
of malaria. ‘The word canopy itself was 
brought into the language from a Greek 
word meaning gnat. 


WHY THE CAT WAS WORSHIPED 
There were many strangely close 
guesses at the cause of disease in the 
early history of the human race. Far 
back in Egyptian history the people came 
so near to guessing the cause of plague 
that they made the cat a sacred animal. 
‘They noticed that where there were cats 
there was no bubonic plague, and if they 
had only stopped to think a little further 
they might have seen that where there 
were cats the rats were scarce. But this 
relation did not strike them, so they went 
on worshipping the cat, and thinking that 
it was the animal’s supernatural power 
that saved them from contracting plague. 
The honor of having written the first 
modern work charging the mosquito with 
being a responsible agent in the spread 
of yellow and malarial fevers belongs to 
an American, Dr. Nott, of Mobile, Ala- 
bama. In 1848 he published a treatise 
upon yellow fever in which he charged 
the mosquito with the crime of spread- 
ing these diseases. A little later Dr. Louis 
Beauperthuy, studying an epidemic of 
yellow fever in Venezuela, also laid the 


FIGHTING THE PANAMA MOSQUITO 


WITH OIL 


These sanitary drip-barrels automatically spread oil, drop by drop, over pools, streams, 


and marshy places, thereby preventing the mosquito from breeding in the water. 


“He (Ross) 


proved beyond any peradventure that the Anopheles mosquito is the intermediate host, and 


that no one can contract malaria except he be bitten by a mosquito which has previously 
bitten a person suffering from that disease” (see page 347). 


blame upon the mosquito, and charged 
that it introduced a poison similar to 
snake venom into the human system 
through the biting process. 

Step by step a closer approach to the 
truth was made, and in 1883 Sir Patrick 
Manson demonstrated that the mosquito 
was the intermediate host of the blood 
parasite filaria. 


But it was not until Sir Ronald Ross 
arrived upon the scene with his investi- 
gations that the real truth of the prin- 
ciple of insect-borne diseases came to be 
understood. Prior to this Laveran had 
succeeded in isolating the germ of ma- 
laria; and, building upon this foundation, 
Ross labored to ascertain the exact rela- 
tion between man and the mosquito. 
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HUNTING WITH THE LENS 


By Howarp H. CiLeaves 


With Photographs by the Author 


OT long ago one of our foremost 
N ornithologists surprised me by re- 

marking that, in his opinion, the 
work of bird protection in this country 
had been carried to an extreme! He 
pointed out that every great bird student, 
to his knowledge, had received his start 
by collecting eggs and making up study 
skins, but that the doing of these things 
lies beyond the reach of the present-day 
lad by reason of the strictness of the law. 

I ventured to suggest that most of the 
famous ornithologists had made their be- 
gimnings before the era of the camera 
and the inexpensive field-glass, and that 
through these instruments as mediums the 
youth of the twentieth century can de- 
velop and maintain as deep an interest in 
bird life as his counterpart of a hundred 
years ago was led to do as a result of 
collecting. 

As a matter of fact, this is an age of 
popular interest, and is getting to be one 
of conservation as well. The scientific 
specialist will ever be with us, and it will 
always be possible for him to secure nec- 
essary material for his intensive studies ; 
but to open the way for every one in the 
land to destroy such quantities of wild 
creatures as might be deemed essential 
to develop within him the foundation for 
a scientific career would be a decided mis- 
take. It were better to have fewer scien- 
tists and more birds. 

Not, after all, that those truly inter- 
ested in research have made any appreci- 


able inroads on the bird population—al- 
though Audubon himself, in telling of his 
Florida episodes, says: “Each of us, pro- 
vided with a gun, posted himself behind 
a bush, and no sooner had the water 
forced the winged creatures to approach 
the shore than the work of destruction 
commenced. When it at length ceased 
the collected mass of birds of different 
kinds looked not unlike a small hay- 
cock”—but laws which are left loose for 
a worthy purpose are certain to be taken 
advantage of by the greedy and unscrupu- 
lous. 

This account and the accompanying 
pictures are submitted to the reader with 
the special purpose of emphasizing the 
truth of the already oft-repeated con- 
tention that it is more glorious and profit- 
able to shoot birds through a lens than 
through the bore of a gun. The photo- 
graphs are all of birds to be found in 
eastern North America, and might have 
been secured by any person with standard 
photographic equipment and a fair supply 
of energy and patience 


DIFFERENT TEMPERAMENT IN DIFFERENT 
BIRDS 


The infinite variety of problems that 
must be met and overcome in securing 
photographs of wild birds under natural 
conditions should appeal to any one who 
has even a spark of ingenuity. The mode 
of procedure applied successfully to one 
subject may fail completely in the case 


A “TURTLE CRAWL”: 


Photo by Howard H. Cleaves 
RACCOON KEY, BULLS BAY, 3S. C. 


The female turtle drags herself up the beach above high-water mark after dark and 
digs a nest, where, according to the age and size of the turtle, from 75 to 200 eggs are 


deposited at a single laying. 


of another. In this event a new course 
must be devised, and if this fails a third 
must be resorted to. It keeps one’s wits 
on the move and compels a close study 
of the habits and idiosyncrasies of the 
numerous birds which one meets; and 
this, after all, is the true end to be gained 
and desired. 

The difference of temperament in dif- 
ferent birds and, moreover, in different 
individuals of the same species can best 
be illustrated, perhaps, by the following 
incidents : 

The first was furnished by a yellow- 
billed cuckoo. She had her nest in a 
dense piece of woodland and placed near 
the top of a seven-foot bush, beneath a 
canopy of leaves, which, together with the 
shade of the forest, produced wretched 
light conditions for photography. 

The time was late afternoon, and be- 
fore the old bird came back to the nest, 
with the corpulent caterpillar of a hawk 
moth for the two young cuckoos, an 
electrical storm had obscured the sun en- 
tirely, and the rumblings of thunder made 
it apparent that camera, tripod, and all 


would soon have to be withdrawn or be 
drenched. But the young cuckoos were 
so far developed that they would be out 
of the nest by the following morning; so, 
if a plate were to be secured of the old 
bird beside her young, it was plain that 
it must be exposed within the next five 
minutes or not at all. 

As this crisis was reached there oc- 
curred a movement at the far side of the 
bush and in an instant the old yellow-bill 
was standing at the edge of the nest, her 
tail drooping and head turned to one side. 
The shutter had been set for a time ex- 
posure and the thread leading to it was 
given a cautious pull. 

At the opening click the old bird’s head 
turned slightly; but from that moment 
until the remarkable exposure of 57 sec- 
onds (made necessary by the light condi- 
tions) was brought to an end by a second 
snap of the shutter spring, the cuckoo re- 
mained like a statue, and the resulting 
photograph was fairly satisfactory. Such 
a course could not have been followed 
with a less passive and apparently stupid 
bird than the cuckoo. 


Photo by Howard H. Cleaves 


GATHERING THE EGGS OF THE TURTLE 


The turtle usually comes ashore in late May or early June and deposits her eggs in a 
hole she digs in the sand. She lays an enormous number, ranging from fifty to a thousand, 
according to her size, scoops back the sand, and returns to the sea, never again bothering 


about her eggs. 


If these are undisturbed, they hatch in from six to eight weeks. 


The baby 


turtles have to shift for themselves, and as soon as they are hatched they seek the water; 
but they are not willing to risk themselves in the open sea until they have developed their 


powers of navigation in some shallow inlet. 


In gathering the eggs, the exact location is first 


determined with a stick; then the egger digs through two feet of moist sand to the top layer 


of eggs. 


My friend and fellow bird photogra- 
pher, Mr. Clinton G. Abbott, had an ex- 
perience with a cedar waxwing which 
illustrates this point. The nest was lo- 
cated in a shady place, necessitating the 
taking of time-exposures only. But the 
bird was nervous and turned her head 
each time at the click of the shutter, pro- 
ducing only a blur where her head 
should have been and spoiling plate after 
plate. The clever photographer over- 
came the difficulty by hanging an alarm 
clock beneath his camera. The waxwing 


The sand is allowed to cling to the shell until the egg is about to be cooked. 


soon became accustomed to the sound of 
this instrument and a perfect photograph 
was secured, for when the thread was 
pulled to make the exposure the “clicks 
of the shutter intermingled perfectly 
with the ticks and tocks of the clock.” 
One soon discovers that there is a vast 
variation in the dispositions of different 
individuals of the same species. In work- 
ing with the fish-hawks on Gardiners 
Island we found that some returned to 
their eggs or young almost as soon as 
one had disappeared within his umbrella 
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A PIPING PLOVER AND YOUNG “PERMITTED A SURPRISING DEGREE OF FAMILIARITY”: 
MARTHAS VINEYARD, MASS. 
“By simply holding the camera in my hands and standing in the open, without conceal- 


ment of any kind, I was able to photograph the bird as she approached her nest and brooded 
her newly hatched young” (see text, page 8) 


PIPING PLOVER Photos by Howard H. Cleaves 


“Proved herself to be the most devoted shore-bird mother that I had ever met. . . . 
I put my hat over the nest in the absence of the old plover, and was nearly convulsed by 
watching the ‘circus’ when she returned. ._. . To hear her offspring and yet not be able 
to find or see them was quite inexplicable. Round and round the hat she ran, piping away in 
the meantime and now and again stopping to listen—a peep from a youngster being sufficient 
to start her off again” (see text, page 10). 


A YOUNG GREEN HERON REGAINING HIS BALANCE ON A PERCH 


The dark patches at either side of his head are not the eyes, but the inside of the mouth, 
illustrating the spring-like character of the lower mandible 
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Photos by Howard H. Cleaves 
ONE OF THE “BEACH PATROL’: SPOTTED SANDPIPER 


A bird easily photographed near home—a common nester in the eastern United States 


COMING IN SWIFTLY FOR A STRIKE FROM THE REAR, TALONS LOWERED READY FOR 
INSTANT ACTION 

“Tt is only necessary, then, to secure a stuffed owl and place it on a perch in some open 

site in order to ‘start something’ in the bird world. And by concealing one’s self near by 


in a blind, either of the umbrella variety or of some natural objects, such as corn-stalks, cat- 
tails, etc., the onslaught may be witnessed and photographed to advantage” (see text, page I2). 
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Photos by Howard H. Cleaves 
A VICIOUS JAB, DEMONSTRATING THE REACH OF A HAWK'S LEGS 


Here. as in most of the photos in this series, the owl happens to be in a horizontal position, 
into which shape he was knocked by the hawk 
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Photo by Howard H. Cleaves 


THE RED-SHOULDER TEARING AWAY THE SIDE OF THE DECOY 


The hawk’s wings far forward at the “top” of a stroke and tail spread like a fan. 


Several 


crows show in the distance on the wing (see text, page 13) 


blind, while others, under precisely the 
same conditions, proved to be decidedly 
skeptical and required an hour or more 
to become reconciled. And now and then 
a hawk would be accommodating for a 
time, but would suddenly, without ap- 
parent reason, go off and refuse to return 
so long as the blind was near. 


AMUSING EXPERIMENTS WITH 


PLOVER 


A PIPING- 


I recall working the better part of an 
afternoon trying to photograph an old 
piping-plover at her nest without suc- 
cess; but a couple of years later, on a 
different portion of the coast, I came 
upon a breeding piping-plover that went 


n 


to the other extreme and permitted a sur- 
prising degree of familiarity. By simply 
holding the camera in my hands and 
standing in the open, without concealment 
of any kind, I was able to photograph the 
bird as she approached her nest and 
brooded her newly hatched young. 

Not being content with this, I put my 
hat over the nest in the absence of the 
old plover, and was nearly convulsed by 
watching the “circus” when she returned. 

She came unerringly back to the nest- 
site, which perhaps she recognized by the 
two familiar tufts of beach grass, one of 
which stood on either side of the nest; 
but here between them was a peculiar 
hillock that had grown up during the 


AN ATTACK FROM THE SIDE 
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Photos by Howard H. Cleaves 
THE MOUNTED BARRED OWL AFTER THE FRAY 


Showing one eye hanging by shred of cotton, hole over the eye, and large rent in bird’s side 
where excelsior is exposed 


Photo by Howard H. Cleaves 


BELLOWING OVER THE LAKE TO HIS MATE 


brief time that she had been away. She 
came to a dead stop three inches from 
the brim of the hat and fluffed out her 
feathers indignantly, at the same time 
uttering a series of plaintive, piping 
whistles. This brought forth a muffled 
response from the young, and instantly 
the old bird became highly excited. 

To hear her offspring and yet not be 
able to find or see them was quite inex- 
plicable. Round and round the hat she 
ran, piping away in the meantime and 
now and again stopping to listen—a peep 
from a youngster being sufficient to start 
her off again. 

At length the limit of patience seemed 
to be reached, for instead of circling 
longer about the obstruction the mother 
plover headed straight for it, pushing 
against the upturned brim with her breast 
and pecking at the material in the crown 
as if to remove the frightful object. Had 
there been any purpose in further extend- 
ing the experiment I should not have had 
the heart to do it; but there was none, 
and the hat was removed from the nest 
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and put in its proper place. The little 
piper had proved herself to be the most 
solicitous shore-bird mother that 1 had 
ever met. 


USING AN OWL FOR BAIT 


In seeking to procure bird photographs 
one should mark carefully the several 
factors which go to mate up the bird’s 
life—his food habits, time and manner of 
nesting, habitat in winter, and even his 
roosting place by night, his favorite perch 
by day (if he has one), and any peculiar 
whims, likes or dislikes, which happen to 
characterize his kind. Being possessed 
of an understanding of these things is 
identical with having success within one’s 
grasp, if bird photography is the aim. 

The simple knowledge, for instance, 
that hawks, crows, jays, and many other 
of the land birds are the sworn enemies 
of the owls is sufficient to put one in a 
position to conduct a highly entertaining 
experiment and one which is likely to 
produce a series of striking photographs. 
The reason that so many birds display 
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Photo by Howard H. Cleaves 
THE “STAMPING GROUND” ON NESTING ISLAND IN LAK GEORGE 


Here the gulls preen, feed their young, play, and sleep; also a trail (open space in 


bushes) where birds walk to and from the shore of the lake. 


The grass has been torn up 


by the roots and trampled under foot to keep the space clear. 


this deep antipathy toward owls 1s prob- 
ably that the nests of the former are oc- 
casionally rifled during the night by the 
latter, and at times the owl actually cap- 
tures roosting adult birds, as their feath- 
ers found in the owl’s nest-cavity or day- 
time retreat would testify. 

It is no wonder, then, whenever an owl 
is so unfortunate as to be driven into a 
conspicuous position during the hours of 
light that some jay or crow or catbird 
should break loose with a series of ter- 
rible curses at the top of his lungs, and 
thus call together a bevy of irate confed- 
erates, who proceed to mob the poor bird 
of the night. 

It is only necessary, then, to secure a 
stuffed owl and place it on a perch in 
some open site in order to “start some- 
thing” in the bird world. And by con- 
cealing one’s self near by in a blind, either 
of the umbrella variety or of some nat- 
ural objects, such as corn-stalks, cat-tails, 
etc., the onslaught may be witnessed and 
photographed to advantage. An account 


of one or two of the writer’s experiences 
with a mounted owl may be of interest. 

I had been rambling through some 
marshes near the quaint old village of 
Keyport, New Jersey, and chanced to fall 
into conversation with an old fisherman 
who practiced taxidermy as an avocation. 
It is always well to look over the mounted 
specimens in possession of these isolated 
naturalists, for an Eskimo curlew, pas- 
senger-pigeon, or some other rarity may 
be found perched on a bureau, sideboard, 
or mantelpiece. There was just one bird 
in the fisherman’s collection that inter- 
ested me, and this was a barred owl 
which gazed out over the room from his 
position on top of the grandfather’s clock. 
I wanted, that owl. My host protested, 
saying that the specimen was falling apart, 
due to age, and asked if I wouldn’t care 
for some other mount. But I insisted 
that I cared only for the owl, and at last 
its owner wrapped up the shabby-looking 
bird and apologetically accepted a dollar 
for it. 


ADMIRING THEIR OWN FEET 


This was a failing among the black-backs. 


Photo by Howard H. Cleaves 


It was often done after the preening was 


completed 


With new eyes and a change in posture, 
the owl looked like the real, living thing; 
indeed, it worked almost too well when 
put out for the experiment. The dummy 
was perched prominently on a side hill, 
and with a companion I crawled beneath 
a canopy of pine boughs and gave a few 
scolding crow-calls to bring on the van- 
guard of the mob. 


SAVAGE ATTACKS BY A HAWK 


Like magic, fish-crows and common 
crows appeared on the scene, seeming to 
come from every point of the compass. 
They formed themselves into a croaking, 
cawing, swirling spiral and heaped their 
wrath upon the immovable barred owl on 
the side hill below. 

Soon a red-shouldered hawk sailed 
smoothly out from a woodland to investi- 
gate the row. On sighting the owl he 
broke into rapid flight and went scream- 
ing at the head of the poor wretch. 

The uproar had reached its height and 
one photograph had been made when sud- 
denly the hawk left the scene, and the 
crows, with a few sharp caws, faded into 
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the distance. Looking from the blind, we 
perceived a bare-headed woman and her 
son racing toward us through thickets 
and brambles, and when we stepped forth 
and the woman came up to where we 
stood she demanded to know what we 
were doing to the birds. It was a strik- 
ing demonstration of the spirit of bird 
protection, even though our sport had 
been spoiled for the day. 

The next time the owl was put up in 
a spot more remote from human habita- 
tion and with uninterrupted success. A 
fish-crow was the first to give the alarm, 
and presently there were fully 75 crows 
in the air and in trees close by. Care 
had been taken to put the dummy only 
a hundred yards from the nest of a red- 
shouldered hawk, and the male bird, who 
had been noted scouting about the vicin- 
ity, was not long in being attracted by 
the rumpus. 

Strangely enough, this very hawk a 
few minutes before had been harassed by 
the crows, but in the presence of the new 
enemy the black raiders forgot these for- 
mer differences; in fact, they were quite 
willing to resign in favor of the red- 


Apparently possessing a fondness for play, the old black-backs now and then pick up a 
cast feather, a dead fern, or other object and carry it about. Note bird on left. A downy 
voungster is following at the right (foreground), begging for food. 


Photos by Howard H. Cleaves 
THE LONG-DELAYED MEAL IS AT LAST SERVED 


Half-digested fish, captured in the Bay of Fundy or the ocean, are disgorged before the 
young gulls on the breeding islands in Lake George, several miles from the coast 


i a CL OOM rts 


THE OLD BIRDS ARE EXCEEDINGLY CLEANLY 


They often wash their bills in the margin of the lake after delivering a meal. (Immature 
gull in foreground enjoying the remnants of a dainty morsel) 


Photos by Howard H. Cleaves 
BLACK-BACK PREENING RUMP FEATHERS, OR POSSIBLY REACHING FOR OIL SAC 
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KILLDEER: THE SPOT SELECTED FOR THE NEST WAS IN 


Photo by Howard H. Cleaves 
CENTER OF A POTATO 


THE 


FIELD 


The photographer may be dimly seen under the tree in the background, where he was pulling 
the thread 


shoulder and remained perched about on 
dead trees, looking on at the assault. 

The whole thing was strikingly like an 
arena battle, with the crows cawing and 
croaking approval and encouragement 
from their points of vantage while the 
furious and screaming red - shoulder 
dashed in at the non-resisting owl in the 
pit below. First the dummy got a whack 
on the back of the head and then in the 
face, and at each blow the air was full of 
feathers (see pages 8 and 9). 

The hawk selected two perches—one 
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to the east and the other to the west of 
the owl—and back and forth between 
these he flew, striking viciously at the 
enemy each time as he passed, occasion- 
ally wheeling and delivering a double- 
barreled blow before going on to his 
lookout. The owl was now knocked into 
an almost horizontal position by a strike 
from the rear, and now bent into a nor- 
mal, upright attitude by an attack from 
the front; and there he would sit, solemn 
and erect, ready for the next rush. 
Whenever the hawk lagged the least 


bit in his attack he was instantly spurred 
on by a hooting which to him apparently 
seemed to come from the owl, but which 
really came from within the umbrella 
blind near at hand. 

During the siege, which lasted for 
many minutes, eight photographs were 
secured and the dummy was the recipient 
of 19 head and body blows. 

The poor owl was a sight when taken 
from the perch and cannot even be re- 
paired for future use. Great tufts of ex- 
celsior protrude from his back and sides, 
one eye hangs an inch out of its socket 
by a mere shred of cotton, and the back 
of his head is entirely torn away, expos- 
ing wire framework and areas of stuffing. 
But he has furnished more than a dollar’s 
worth of fun (see page 9)! 


AN ARTIFICIAL GOLDFISH USED FOR BAIT 


Perhaps the most carefully thought-out 
and “highly organized” bird photographic 
experiment on record (according to the 
assurances of friends) 1s that which the 
writer brought to a successful conclusion 
near his home on Staten Island, New 
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Photo by Howard H. Cleaves 
A “SEA-SWALLOW,” OR COMMON TERN, MAKING A QUICK TURN: MUSKEGET ISLE, 
MASS. 


York, on the 12th of April of the present 
year, when a fish-hawk, or osprey, was 
induced to plunge for an artificial gold- 
fish. The details are presented herewith 
to the readers of the Nationa, GEo- 
GRAPHIC MAGAZINE. 

First of all it might be well to have an 
understanding of the movements and 
feeding habits of the osprey, for these 
have a direct bearing on the case. This 
large hawk, having a wing-spread of 
about 514 feet and being one of the com- 
monest birds of prey in the coastal re- 
gion, spends the winter in Florida, on the 
Gulf coast and southward, working up 
the Atlantic seaboard at the approach of 
open weather and reaching the vicinity 
of New York about the last week in 
March or the first week in April—very 
shortly after the ice has left our ponds, 
lakes, and rivers. 

At this time the menhaden, or “moss 
bunker,” the chief food of the fish-hawk 
and a fish which is familiar to all who 
have lived or visited near the ocean, has 
not yet migrated up the coast, and flound- 
ers and other salt-water fishes are not yet 


BLACK DUCh, OK DUSKY DUCK, IN BREEDING GROUNDS, MARTHAS VINEYARD, MASS. 


An anxious mother circling about us as we held her young 


THE SAME “NIGGER” DUCK PRETENDING TO BE TERRIBLY WOUNDED 


We were holding her young and whistling in imitation of their cry 


Photos by Howard H. Cleaves 


YOUNG BLACK DUCK “HYDROPLANING” ON BEING RELEASED 
Mother, fully “recovered,” in flight in upper left-hand portion of photo 
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LAUGHING GULL ALIGHTING ON MARSH NEST: COBBS ISLAND, VA. 


Photos by Howard H. Cleaves 
LAUGHING GULL WHEELING: COBBS ISLAND, VA. 


HAVE YOU HEARD OF THE BANDING OR RINGING OF WILD BIRDS? 


This now wide movement is throwing light on the problems of migration, and especially 
on the movements of individual wild birds. (The author banding young black-backed gulls 
at Lake George, Nova Scotia. Note the camera and binoculars.) 


Photos by Howard IH. Cleaves. 
THE BABY ROYAL TERN WITH RING ADJUSTED: VESSEL REEF, S. C. 


“Notify Am. Museum, N. Y,,” is inscribed on each band, and there is also a serial number 
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NEWLY HATCHED YOUNG OF COMMON TERN, OR SEA-SWALLOW : GARDINERS ISLAND, N. Y. 


Photos by Howard H. Cleaves 


A SCENE IN THE HOME LIFE OF THE COMMON TERN, OR SEA-SWALLOW: FEEDING 
YOUNG WITH A SAND EEL, MUSKEGET, MASS. 


(Qe TV TAMONS LNVIO SV ATLEHOIT SV SSN 


‘oD HN o8tg ‘Avpalqnoqg pur soaarvayD "yy preamoyy Aq Wy 9 


doo puv 00 


LL 


NO 


WLLLAS 


Wii IJNINOLVMA,, 


: MOTIVMS-V 


«SMOTEMS-B9S FO SPELAU Sujeits ‘Survaios Yeaued Suipuyjs jnoqe Suyperyjua pure SupaModsgao0 Buryjowos st oso, 


SOARIID “YY prcamoyy Aq CWOU OS DAN THUSSHA ! SMHUMIMLS SIT YO ‘SNUAL TVAO'N 


ce ” 


OC 


Ss 


25 


Photo by Howard H. Cleaves 


Ven SoC! 


A PORTION OF ROYAL TERN COLONY: 


VESSEL REEF, BULLS B 


The two birds in center with heads lowered are quarreling over “boundary rights 
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wholly available. The invaria- 
ble result is that the hawks, for 
at least three weeks after their 
arrival from the South, hunt 
almost exclusively in fresh 
water —chiefly ponds, where 
golden carp, German carp, and 
perch are taken. The first 
named of these three 1s most 
often secured, probably because 
of his orange - yellow color, 
which renders him more con- 
spicuous in the muddy waters 
after the spring freshets. 

The fish-hawk’s manner of 
securing his prey is highly spec- 
tacular. If hunting over a 
pond he drifts along the lee 
shore a hundred feet or so 
above the surface of the water, 
facing into the wind and keep- 
ing his eyes fixed on the pond 
below. When a fish is sighted, 
the bird checks himself directly 
above the quarry on wings that 
beat horizontally, and should 
the prospects be good—if the 
fish is of proper size and at a 
suitable distance from the sur- 
face of the water—down goes 
the bird at reckless speed, with 
wings folded and talons wide 
open. There is a great splash 
as the hawk strikes the water 
and seizes the fish by the back. 

Year after year I longed to 
get an osprey at his fishing 
game on a photographic plate; 
but who could tell where a 
hawk might plunge, and how 
could one be close enough with 
a camera to catch the bird at it? 
The matter was given much 
thought. It was at first planned 
to capture live goldfish and 
tether them out as bait, but the 
probable difficulty of securing 
them when wanted and of mak- 
ing them “stay put’ was too 
great. 

So I went to my friend, 
Dwight Franklin, expert mod- 
eler in the American Museum 
of Natural History, and in- 
duced him to make for me an 
artificial goldfish, to measure 
10 or 12 inches in length. This 


decoy was carved of wood, 
equipped with glass eyes and 
celluloid fins, and was given a 
coat of yellow paint above and 
silver beneath. When anchored 
six inches below the surface of 
the water a short distance off- 
shore, the keenest-eyed fish- 
hawk could hardly avoid being 
misled. 

The day chosen for the trial 
was fortunately a bright one, 
making possible exposures of 
exceeding rapidity. The wind 
was in the southwest, so the 
west or leeward shore of the 
pond was selected and the um- 
brella blind put up at the wa- 
ters edge. With the aid of 
boots, my companion and 
helper was able to place the de- 
coy 10 feet offshore, a distance 
which for several reasons was 
deemed suitable. The fish was 
held below the surface by an 
T8-ounce rock (the decoy 
weighing nine), which was tied 
by a thread to a couple of 
screws in the belly of the fish. 

Another thread was attached 
to a peg in the snout and run 
to the inside of the blind, the 
object being to lend a lifelike 
appearance to the dummy by 
pulling the thread and moving 
the fish about at its moorings 
when the hawk arrived over- 
head. 

All was now in perfect readi- 
ness except that not a hawk 
was anywhere to be seen! We 
deemed it best, however, to do 
our waiting out of sight, and 
accordingly I entered my blind 
and my companion hid himself 
away in an old pig-pen a short 
way up the shore. Inasmuch 
as a wider view could be had 
through a crack in the wall of 
the pig’s shelter than from the 
peep-hole in the blind, my ac- 
complice agreed to give a signal 
the moment a hawk was sighted 
in the distance. 

For nearly an hour things 
were dull—the passing of a 
kingfisher, with his loud, sput- 
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Photo by Howard H. Cleaves 
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VESSEL REEF, 


brooding activities. 


sment district of New York, these sea birds carry on their incubating and 


The bird in the foreground is giving her baby a minnow 


ether as humans in the tei 
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Crowded as closely to 


THE EXCITEMENT OF TOUCHING THE 


ECCENTRIC WOODCOCK 


Photo by Howard H. Cleaves 


ON THE BACK (SEE 


PAGE 29) 


tering call, the cheery tune of a song- 
sparrow close by, and the sparkle of the 
sun on the ruffled surface of the pond 
being the only things to hold our interest. 


THE OSPREY APPEARS 


Presently there came a low whistle 
from the pig-pen, and putting my eye to 
the observation window I could see a 
hawk sailing toward the pond from the 
direction of the Atlantic highlands. Soon 
he was searching the western border of 
the pond to the south, all the time work- 
ing in our direction, arriving almost over- 


head in a very few minutes. Now was 
the time to act! The thread leading to 
the fish’s snout was given two or three 
pulls and the camera pushed into place. 

But even before I could get my hand 
to the shutter release there appeared a 
shadow over the water, and then there 
was a splash. The hawk was grappling 
with the decoy and in a few seconds had 
raised fish and anchor above the water 
and was making off with them. I feared 
for my precious decoy, but at that mo- 
ment the hawk’s talons slipped and his 
burden (equaling half his own weight) 


Photo by Howard H. Cleaves 


WOODCOCK’'S EGGS UNCOVERED 


dropped back into the pond (see illustra- 
tion). 

The osprey, however, was not to be de- 
prived of his breakfast so easily; he was 
hungry and had met with but poor luck 
in fishing activities the whole morning. 
So, instead of going away, he simply cir- 
cled out over the pond and came up wind 
looking for the fish again; and the fish, 
quite unlike any that the hawk had ever 
met, was there awaiting him. 

Seven times the osprey fastened his 
mighty talons onto the back of the stub- 
born victim, and toward the last became 
so exhausted that he lay on the surface 
of the water for a time with wings out- 
spread, while his claws remained closed 
on the fish below. The hawk’s final act 
was to drag the fish into shallow water 
near the shore and stand beside it while 
he leaned over from time to time and 
tried to bite into the head of the dummy 
as it floated on its side. 

How long he would have remained 
standing there cannot be known, for he 
was frightened away by the noise of the 
focal-plane shutter in the blind, eight feet 
away. The bird had not noticed this 
sound when the previous exposures were 
made, for he himself had caused so much 
commotion thrashing about in the water 
that all minor noises were quite lost. 

Although experiences such as the one 


just described are unusual and not often 
enjoyed, even by those who follow the 
birds closely, yet there are many out-of- 
the-ordinary experiments which one may 
devise ; but, on the other hand, much last- 
ing joy is to be derived from doing and 
seeing just the “ordinary” things. 


THE KILDEER 


Who, for example, can recall with any- 
thing but pleasure the thrill of finding his 
first woodcock’s nest and the excitement 
of touching the eccentric bird on the back 
before she would leave her eggs? And 
the killdeer! How lasting an impression 
these vociferous and highly patterned 
plovers make on a person's mind! 

Several years ago a pair decided to 
stop and nest in a cultivated field near 
the pasture pond, and it was the best 
possible fun to watch and photograph 
them. The spot selected for the nest was 
in the center of a potato field, and it 
seemed certain that the eggs would be 
destroyed when the plants were next cul- 
tivated (see page 17). 

And yet, were I to disclose the where- 
abouts of the nest, how could I be sure 
that human hands would not prove as 
destructive as horses’ feet. The head 
gardener of the estates where the kill- 
deers lived was a diminutive, tanned in- 
dividual—a man accustomed to being 


Photos by Howard H. Cleaves 


SCENE OF THE OSPREY EXPERIMENT 


Umbrella blind on shore and Leland Wincapaw, the author’s companion, re-anchoring the 
decoy after it had been dragged ashore by the hawk 


much in the open, and who ought, there- 
fore, to be familiar with birds; but 
whether he was keen on their protection 
or not, who could tell? 

I approached him, however; told him 
of the nest and pointed it out to him. 
He had never seen anything like it and 
was much impressed. Would he cultivate 
around it? Indeed, yes; in fact, the whole 
row of potatoes where the nest was lo- 
cated should not be touched till the young 
plovers were safely gone; and, to make 
certain that the site could be easily told, 
a couple of large stones were placed a 
few feet at either side of the nest. 

It was delightful to discover this spirit 
hidden away beneath the bronzed ex- 
terior of the old gardener. He talked of 
the birds of his native lakes in Switzer- 
land and remarked how the killdeers re- 
minded him of a bird he had seen at 
home. And each year since our first 
meeting the gardener has greeted me 
warmly and told me how long the “ring- 
lets” had been back, for the killdeers have 
come each spring to the big gardens and 
reared their four young under the pro- 
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tecting care of the little tanned man and 
his helpers. 


SHOOTING WITH THE LENS 


One of the great beauties of bird study 
and photography is that the subjects are 
without limit. Should one exhaust the 
possibilities near home (which is well 
nigh impossible) or desire to expand his 
circle of feathered acquaintances, there 
are always awaiting him the wonderful 
colonies both inland and on the coast. 
Or if one is not set on having the spec- 
tacular, he may go to the north woods, 
where the brilliant and shy warblers and 
other birds of passage make their homes. 

But at some time, be it soon or late, 
one is almost dead certain to come under 
the spell of the sea-bird. There is some- 
thing overpowering and enthralling about 
standing beneath screaming, gyrating 
myriads of sea-swallows and watching 
them settle on their nests as lightly as 
giant snowflakes. And then there are the 
gulls, petrels, guillemots, puffins, ete., of 
the islands along the north Atlantic coast, 
while on the sun-baked dunes and 


Photos by Howard H. Cleaves 


THE FISH WING-STROKE, AFTER THE HAWK’S TALONS BECAME FASTENED TO THE 
BACK OF THE DECOY AND THE BIRD WAS STRUGGLING TO RISE WITH HIS BURDEN 


marshes of the southern seaboard are the 
herons, skimmers, oyster-catchers, the 
giant royal terns, and countless others— 
all possessing their individualities and 
making their separate impressions. 

A person should not content himself 
with being told about these bird cities. 
They are as marvelous in their way as 
the wonders of the Yellowstone region, 
and many of them are under the protec- 
tion and care of the Federal government 
as are the animals of the National Park. 
These birds are, therefore, recognized as 
a part of the nation’s resources, and are 
available for inspection to any well-in- 


tentioned citizen on application. ‘There 
are at this moment 64 of these wild- 
life reservations throughout the United 
States and possessions. 


SIXTY-FOUR BIRD RESERVATIONS IN THE 


UNITED STATES AND TERRITORIES 


The names and locations of the bird 
reservations are as follows: 


. Pelican Island, Fla. 
3reton Island, La. 

Stump Lake, N. Dak. 

Huron Islands, Mich. 

. Siskiwit Islands, Mich. 

Passage Key, Fla. 

. Indian Key, Fla. 
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Photo by Howard H. Cleaves 


“How long he would have remained standing there cannot be known, for he was fright 
ened away by the noise of the focal-plane shutter in the blind, eight feet away. The bird 
had not noticed this sound when the previous exposures were made, for he himself had 
caused so much commotion thrashing about in the water that all minor noises were quite 
lost” (see text, page 29). 


. Tern Islands, La. 


Shell Keys, La. 


. Three Arch Rocks, Ore. 
. Flattery Rocks, Wash. 
. Quillayute Needles, Wash. 


Copalis Rock, Wash. 


. East Timbalier, La. 
. Mosquito Inlet, Fla. 
. Tortugas Keys, Fla. 


Key West, Fla. 
Klamath Lake, Ore. 


10. 
20. 


Lake Malheur, Ore. 
Chase Lake, N. Dak. 
Pine Island, Fla. 

Palma Sola, Fla. 
Matlacha Pass, Fla. 
Island Bay, Fla. 
Loch-Katrine, Wyo. 
Hawaiian Islands, Hawaii 
Salt River, Ariz. 


webase Park: Cal. 
. Deer Flat, Idaho 


SHOWING THE GOLDFISH WITH “FULL RIG’ 


. Willow Creek, Mont. 

. Carlsbad, N. Mex. 

. Rio Grande, N. Mex. 

. Cold Springs, Ore. 

. Belle Fourche, S. Dak. 
. Strawberry Valley, Utah. 
. Keechelus, Wash. 

. Kachess, Wash. 

. Clealum, Wash. 
3umping Lake, Wash. 

. Conconully, Wash. 

. Pathfinder, Wyo. 

. Shoshone, Wyo. 

. Minidoka, Idaho. 
Bering Sea, Alaska. 

. Tuxedni, Alaska. 

. St. Lazaria, Alaska. 

. Yukon Delta, Alaska. 

. Cluebra, P. R. 

. Farallon, Cal. 

. Pribilof, Alaska.* 

. Bogoslof, Alaska. 

. Clear Lake, Cal. 

. Forester Island, Alaska. 
. Hazy Islands, Alaska. 

. Niobrara, Nebr. 

. Green Bay, Wis. 

. Chamisso Island, Alaska. 
. Pishkun, Montana. 


* Transferred to Bureau of Fisheries by act 
of April 21, 1910. 
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Photo by Howard H. Cleaves 
’ OF FINS BEFORE BEING ANCHORED OUT 
FOR THE EXPERIMENT 


59. Desecheo Island, P. R. 

60. Gravel Island, Wis. (Lake Michigan). 
61. Aleutian Islands, Alaska. 

62. Walker Lake, Ark. 

63. Petit Bois Island, Ala. 

64. Anaho Island, Nev. 


What could constitute a more ideal va- 
cation trip than packing off in May or 
June, the height of the birds’ breeding 
period, and traversing a portion of the 
coast with a view to stopping here and 
there at the most populous and fascinat- 
ing bird rookeries? If the writer were 
to be stricken in the next 24 hours with 
some malady which would confine him 
to his bed for the balance of his days, the 
most highly cherished memories that 
could come to him would be of his ex- 
periences in the big bird colonies of the 
Atlantic coast. Most of these spots are 
islands, for there are few enemies on 
these places such as the land birds have 
to contend with, and an abundant and 
constant food supply is always at hand 
in the ocean near by. 

From personal, first-hand experience 


of the fish. 


the writer can recommend the following 
specific localities and general regions: 

Seal Island, Nova Scotia, for the her- 
ring gull, black guillemot, Leach’s petrel, 
eider duck, Bicknell’s thrush, blackpoll 
warbler, and yellow-billed flycatcher. 

Lake George, Nova Scotia, for the 
great black-backed or minister gull. 

Muskeget Isle and Marthas Vineyard, 
Massachusetts, for the Wilson’s or com- 
mon tern, least tern, piping-plover, black 
duck, and laughing gull. 

Gardiners Island, New York, for the 
fish-hawk, black-crowned night heron, 
common and roseate terns, piping-plover, 
short-eared owl, parula warbler, and Bar- 
tramian sandpiper. 

Cobbs, Wreck, and Little Isaacs isl- 
ands, Cape Charles, Virginia, for the 
black skimmer, or flood gull, laughing 
gull, clapper rail, and common tern. 

And the coast of South Carolina for a 
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Photo by Howard H. Cleaves 
THE DECOY GOLDFISH AFTER THE EXPERIMENT 


Showing how fins were all torn away by hawk’s talons, and scratches and scars on the back 


The anchor stone, thread, and nose-string are also to be seen 


distance of 60 or 70 miles north of 
Charleston for the willet, Wilson's plover, 
oyster-catcher, royal tern, least tern, 
snowy and American egrets, Louisiana, 
little blue, black-crowned night, and little 
green herons, brown pelican, black skim- 
mer, anhinga, or snakebird, etc., and 
many, many land birds, including the in- 
comparable painted bunting. 

To even begin going into a detailed de- 
scription of the home life of one of these 
wonderful creatures would require more 
space than could be allowed in a general 
magazine article. The writer can there- 
fore but urge the reader to spurn the 
summer hotel, with its pomp and artifi- 
ciality, charter for himself a modest sloop 
or power-boat, and make his way through 
lagoons and tide-rips to these isolated 
islands, and follow the picturesque chan- 
nels of the salt marsh in quest of the 
bird-inhabited bars and reefs. 


YOUNG JAPAN 


By Exiza R. ScipMoRE 


HE children of the streets and the 

children who play in the homes 

and gardens of the rich are equally 
the joy of the Empire, the delight of the 
stranger in Japan, and the distraction of 
the amateur photographer. All of them 
seem happy save the unhappy mites 
doomed to ugly, clumsy European dresses 
and shoes and hats by their over-ambi- 
tious parents. In their own dresses of 
rainbow crape or blue cotton, they are 
the drollest, quaintest little images of 
their grandfathers, and the funny little 
caps and bibs of the babies make them 
strange travesties of solemn temple im- 
ages. 

Five hundred thousand little Japanese 
arrive each year, according to the census 
records, and all these small additions to 
the populace for 10 years back seem al- 
ways to be on view in the streets. 

Despite the fable that Japanese babies 
never cry, they often do lift their voices 
in pain ot wrath; but they seem to have 
less cause for crying than the babies of 
the Western World, where so much 
theorizing has been done about them and 
great conventions of mothers discuss their 
needs. Babies are petted and played with 
here almost more than with us, and no 
learned young mothers ever lay their 
babies away in dark rooms alone to sleep. 

The little one of the people is never 
left behind when the mother or the fam- 
ily go abroad. It sleeps and wakes as it 
rides around on mother’s or elder sister’s 
warm back; or, in colder weather, en- 
folded in the one great matted coat that 
converts the bearer into an astonishing 
humpback. It goes to the markets, the 
shops, and the temples, and holds its place 
securely while the mother draws water, 
sweeps, or washes, and then participates 
in games of marbles or hop scotch and 
turns pin-wheels and somersaults with 
elder brother. 

The boy or girl big enough to carry a 
baby on its back usually has one bound 
there. Several millions of the abundant 
population are to be classed as the “‘two- 
storied,” and yet the streets seem crowded 
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with children. Sometimes the fat, lob- 
lolly baby seems too nearly the same size 
as the small brother or sister carrying it, 
and once I saw a man, trying to comfort 
one of these weeping little mothers, 
mount the two on his back, and the three- 
story group walked away on two feet. 

Schools begin early in the morning in 
Japan, as in Switzerland, and as school- 
houses are well-windowed, draughty and 
costly to heat, children have their longest 
vacations in midwinter. In every city 
one is struck by the numbers of boys in 
military caps and girls in red hakamas 
(divided skirts, a school uniform) trudg- 
ing the streets in the early morning and 
afternoon, and it impresses one as evi- 
dence of great thirst for knowledge or 
the thorough administration of the law 
for compulsory education. At recess 
time one easily finds the school play- 
ground by the shouts of the square acre 
of frolicking children, and from the 
streets and country roads one sees lines 
of children doing drills or calisthenics. 

In the kindergartens boys and girls 
drill and play much alike, but after that 
diverting period the small boy blooms 
into knickerbockers and a peaked cap, and 
carries his books in a knapsack on his 
back. Gymnastic drills become military 
drills, and at the higher middle school, 
which is preparatory to the university, 
the boys get training in jiu-jutsu and in 
fencing with bamboo swords. 

In some schools—notably the Peeress 
School and others in Tokyo—the girls are 
also taught the naganata, or fencing with 
bamboo spears; and they, too, can march 
and perform evolutions like little soldiers, 
and render first-aid services according to 
Red Cross rules. 

As a people, the Japanese are great 
walkers, and their sensible foot-gear con- 
tributes to the enjoyment of such exer- 
cise. Flatfoot, the great and universal 
American disease, is unknown in Japan, 
and army surgeons laugh when asked for 
their records of fallen arches. As their 
ancestors walked in the train of the 
daimios up to Yeddo and back again every 
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nually in the Aquarium, where the process of 
incubation in glass jars always attracts the at- 
tention of visitors. As handled in the fish 
hatcheries, a large specimen may yield 300,000 
eggs. 

The Pike-perch belongs to the family of 
Perches, although its form is suggestive of the 
Pikes. 

While it is regarded in the markets as one of 
the best of our food-fishes and great numbers 
are taken in the net fisheries, it is highly ap- 
preciated as a game fish. The angler does not 
find it a difficult fish to catch and a large one 
will resist like a good-sized Pickerel. 

The Sauger, also called Sand Pike, is a little 
brother to the Pike-perch, resembling it in 
general appearance, but in size does not aver- 
age more than a quarter of its weight. It has 
a smaller eye, a more pointed head, and a lighter 
coloration. It has much the same geographic 
distribution. 

The Sauger is a good food and game fish, 
taken in trolling and casting both with bait and 
lure. In some localities great numbers are taken 
with seines. 


COMMON EEL (Anguilla rostrata) 
(For illustration sce Color Plate XV1) 


The annual catch of Eels for market along 
the Atlantic coast from Maine to Florida ex- 
ceeds 3,000,000 pounds and is worth $250,000. 

Recently three barges, each more than 100 
feet long and 12 feet wide, arrived at New York 
from Quebec with 165,000 pounds of live Eels. 
They were towed by way of the St. Lawrence 
River, Lake Champlain, and Hudson River and 
were 13 days in transit. The barges are virtu- 
ally well-boats, or live cars, the bottoms con- 
sisting of heavy slats, with narrow spaces be- 
tween to provide abundant circulation of water. 

The catch is made when Eels are working to- 
ward salt water and is heaviest during the dark 
of the moon. ‘The season is from July to 
October, inclusive. 

Large as is the catch of Eels in America, it is 
vastly more so in Europe. 

Science knows more to-day about the Eel than 
it did some years ago, and the missing chapters 
in the Eel’s life history have been supplied 
through modern deep-sea investigations rather 
than in the study of fresh or coastal waters, 
where Eels are more in evidence. 

Unlike Salmon, Shad, and other fishes which 
enter fresh waters to spawn, the Eel descends 
streams at maturity to spawn far at sea. The 
young Eels—three inches or so in length, called 
Elvers—that enter fresh waters in the spring in 
large numbers, and are continually working up- 
stream, have always been known, but the stages 
of growth between the egg and the Elver were 
not. 

These stages in which the baby Eel does not 
exceed three inches in length are of compara- 
tively recent discovery. We here find it a thin, 
flattened creature, so transparent that ordinary 
print may be clearly read through its body. 
When first described in this stage it was called 
Leptocephalus and was not known to be the 
Common Eel. 

These transparent larval Eels found at sea 
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in the winter months grow rapidly, and by the 
end of the year are more than two inches long, 
when they begin to transform. By the time 
they are a year old they begin to appear in 
fresh-water streams as Elvers or young Eels 
about three inches long. 

Investigations by the Danish vessel Dana in 
1920 and 1921 have shown that the early larval 
stages of both the American and the European 
Eel are found only in the western Atlantic, at 
depths of 600 to goo feet. The former spawns 
to the south and southwest of the Bermuda 
Islands, the latter to the south and southeast. 

While the American Kel begins to enter fresh 
water at the age of a year, the European species 
remains three years in the larval stages before 
it appears as the Elver in European streams. 
The latter, like the American Eel, goes far in- 
land, even passing within the borders of Swit- 
zerland. 

Females with ripe eggs are unknown, the 
millions of undeveloped eggs carried by each 
female not developing while the Eels linger in 
fresh or coastal waters. 

The Eels found far inland are always females 
and remain in fresh water for several years. It 
is only when tending toward reproductive ma- 
turity that they seek the sea. Male Eels remain 
in tidal waters and are smaller and less in evi- 
dence. Like females, they do not reach breed- 
ing maturity until they have passed to sea. 

The great bulk of the Eel catch everywhere 
consists of females. It is said that all the Eels 
captured in the great Quebec fishery are females 
moving downstream. 

The Eel catch in the St. Lawrence River is 
derived from Eels belonging to that river and its 
tributaries, including Lake Ontario. The Lake 
Ontario catch of Eels in 1899 exceeded 123,000 
pounds. The annual yield of all the other Great 
Lakes combined seldom exceeds 2,000 pounds, 
the Falls of Niagara constituting an impassable 
barrier to all kinds of fishes. 

Enormous numbers of young Eels gather be- 
low Niagara in spring and summer, but there 
is no evidence that they ever pass farther by 
that route. 

The Eels of the upper Lakes may pass up by 
way of the Erie and Welland canals. It may be 
that limited numbers of Eels in the Mississippi 
River find means of passing into the Great 
Lakes. Whether Eels inhabited these lakes be- 
fore the construction of canals, the writer is 
not informed. ‘The fishery statistics at hand 
contain no records of Eels in Lake Superior. 

Eels enter all American streams from the St. 
Lawrence River to the Gulf of Mexico. It is 
only the young Eels that move upstream. Adults 
move downstream and do not return. Both 
males and females die at sea after the first and 
only breeding season in their lives. The Eel is 
very prolific, each female producing from 
5,000,000 to 10,000,000 eggs. 

Fels are taken in other ways than with nets. 
“Bobbing for Eels” is done with worms strung 
on thread, which looped in a small bunch make 
a bait very attractive to Eels. They are also 
taken in small wire traps called eelpots, by eel- 
spears, and are even taken by digging and spear- 
ing in the mud, where they bury themselves in 
winter. 
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AMONG TIIE SKYSCRAPERS OF A ITERON VILLAGE 


A nearly-grown young bird in the foreground le{t the nest when the camera man sat 
down in it. This colony of Great Blue Herons is in a big sycamore grove at the southern 
end of San Francisco Bay. 


HUNTING 


BIRDS WITH A CAMERA 


A Record of Twenty Years of Adventure in Obtaining 
Photographs of Feathered Wild Life in America 


By Witiiam L. FINLey 


Or tue Narionat Association oF AupuBON SocieTiEs 


With Illustrations from Photographs by H. T. Bohlinan, Irene Finley, and 
the Author 


S FAR back as I can remember, I 
A can see the Black-headed Grosbeak 
that took his meal of elderberries 
in the tree just outside the east window. 
I recall the Goldfinches flocking in the 
autumn fields and I hear the evening calls 
of the White-crowns gathering in the 
rosebrier to spend the night. These were 
all friends of my childhood days. ‘The 
lure of the wild birds developed into a 
hobby. 

Later the opportunities opened for me 
to hunt out the haunts of rarer birds and 
make friends with them. Finally, I have 
made business out of pleasure by lying in 
wait with camera and notebook. 

Behind the years of hunting lies an 
eagerness for the chase that has been fully 
satisfied in hunting and shooting with the 
camera. Outwitting has often come in 
outwaiting a shy subject. Some call it 
patience, but it is a lasting joy that has 
come with the quiet chances to study at 
bird homes and learn of the real character 
and individuality in these wild children of 
nature. 


THE PAINTER’S ADVANTAGE OVER THE 
PHOTOGRAPHER 


Years ago, in reading about Audubon 
and looking at the pictures in his big port- 
folios, Bohlman and I developed an am- 
bition to show some of the things with 
the camera which this great naturalist had 
shown with the brush. 

Our object was to secure a series of 
photographs of American birds that were 
both artistic in value and which showed 
the home life, traits, and habits of indi- 
vidual species. To achieve this aim, the 
search was made for typical nests of 
artistic setting, and when these were 
found, visits were made from time to 
time to get different stages of growth of 
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the young birds and to make a photo- 
graphic life history of the species. 

We soon discovered that the skilled 
painter has an advantage over the photog- 
rapher in many ways. The art in a bird 
photograph is so greatly limited by the 
working possibilities of the camera. 

The painter may place his Heron on 
one side of the river or the other, plant 
his trees just where they produce the best 
effect, make the water ripple or reflect, 
flow east or flow west. 

When the camera hunter tries for these 
effects, he has to search high and low for 
foreground or background. He has to 
move to suit the light. Even if he selects 
a good position, he never knows just 
when his bird subjects are willing to pose. 
He may try for days and weeks and not 
succeed in getting a combination that will 
make a picture. 

A good bird photograph is a reflected 
image of facts. The reality of things, the 
truth, is the appeal which the photograph 
makes. We cannot set photography over 
against art. A photograph has to be stud- 
ied for its own sake. It may be compared 
with other photographs, but not with 
creative work of pen or brush. 

In considering the photograph from an 
artistic standpoint, we have to take into 
account the relation between the camera, 
which is a mechanical means of expres- 
sion, and the ideas expressed in the pic- 
ture. Because of the difference in the 
means of expression, we cannot compare 
a picture made with a camera to a paint- 
ing made with a brush. 

In wild-life photography one generally 
has to take what he can get. Yet this is 
not always so. One may often obtain 
photographs of artistic value by combin- 
ing a technical knowledge of the camera 
with a sympathetic study of nature. He 
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THE CAMERA IIUNTERS CORNERING A DUCKLING IN THE MARSH 


: A baby Duck is quick at diving and darting, and it is hard to catch him still a moment 
in order to get his picture. He begins to hunt his own living the day after he is out of the egg. 


HUNTING BIRDS 


and his 
to wait 
get the 


may sometimes select his position 
subjects; if he has the patience 
hours and maybe days, he can 
make-up of his picture. 

This we did in the case of the Caspian 
Terns nesting on a tule island in Lower 
Klamath Lake, Oregon. We set our 
camera, carefully concealed in a blind, to 
get a small bunch of tules in the fore- 
ground and the lake in the background. 
With this combination for a picture we 
exposed plate after plate at the Terns 
flying past. Out of 20 exposures one 
was successful. 

In southern California Mrs. Finley and 
I tried for days to get a combination pic- 
ture of Gull, clouds and waves. Both 
Gull and waves were moving so rapidly 
that the highest speed was necessary. The 
distance between the two objects made it 
impossible to get both in focus at once. 
With the bird near enough at hand to 
show clearly, one had to forfeit the clear- 
ness in the balance of the picture. When- 
ever the waves were breaking just right, 
it was almost impossible to catch a Gull in 
the right position and vice versa. 


THE GREAT BLUE HERON IS AN ARTISTIC 


POSER 


Some birds make up much better in 
photographs than others. The attitude of 
the Great Blue Heron at rest is in itself 
artistic. While photographing in a colony 
of these birds in the San Francisco Bay 
region, we hunted for several days to se- 
lect a position that would have an artistic 
make-up. The best we could find was the 
outermost branches of a tall sycamore. 

The only viewpoint for the camera was 
from the top of an adjoining tree. At 
this place we had to erect a small stand 
and tie the camera in position. The dis- 
tance was too far for the regular lens, but 
with the telephoto attachment a good pic- 
ture was obtained after the old Heron re- 
turned from fishing and perched on a 
dead limb at the side of her nest (see 
page 173). 

The first trips of any consequence that 
Bohlman and I took to study bird life 
were in 1897 and 1898. During the sum- 
mers of these years we made two long 
canoe trips to the headwaters of the Wil- 
lamette River and into the mountains. In 
the summer of 1899 we cruised Lewis 
River in Washington as far as Tum Tum 
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Canyon. During this trip we were cap- 
sized in one of the swifter rapids and lost 
the camera and part of our equipment. 


STUDYING SKA BIRDS FROM ROCKY CLIFFS 


Our first intensive work in making pho- 
tographic studies of wild birds was one 
summer, when we were landed on some 
of the rocks off the Oregon coast by sea- 
lion hunters. At this time we had our 
first glimpse of the great colonies of birds 
that lived on the sea cliffs. 

We decided to return at the first oppor- 
tunity and make a careful photographic 
study of the sea birds. This could not be 
done in a day or several hurried trips, so 
we decided to hazard a camp on the ledges 
and stay until we could complete our 
work. 

Two years later we pitched our four- 
by-seven tent on the beach opposite Three 
Arch Rocks. Although it was the latter 
part of June, the sea winds were cold and 
the rain continuous. Occasionally the sun 
would break from the clouds for a dav 
and our hopes would rise as the size of 
the breakers diminished, but this would 
be followed by a sou’wester that brought 
a steady drizzling rain and lashed the 
white caps as high as ever. We were wet 
half the time, but did not catch cold. We 
soon reached a sort of amphibian state, 
where a condition of water soak was 
normal. 

Three Arch Rocks are about a mile off- 
shore. ‘These great stacks of basalt, so 
named because each has a huge arch 
through the base, are the largest islands 
off the Oregon shore. ‘They lie two and 
a half or three miles north of the narrow 
entrance to Netarts Bay and about six 
miles south of the entrance to Tillamook 
Bay. 

We had but one way of reaching the 
rocks, and that was by means of a 14-foot 
dory. We tried twice to go out over the 
bar, but we were not able to discover a 
break in the oncoming line of combers. 
The treacherous current nearly wrecked 
us on the outer spit. We decided the only 
way to get out from the ocean beach was 
to land our dory in the surf at a point 
opposite the big rocks. 

For 16 days we lay in camp while the 
waves throbbed incessantly. We often 
lay awake at night, hearing the rain beat 
on the canvas and listening to the wind, 
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trying to imagine the growl of the surf 
was growing fainter. 

Every morning we crawled out in the 
gray light to see if we could detect a gap 
in the line of breakers. We lay in the 
sand by the hour with our field glasses, 
looking at the bird world offshore. The 
longer we looked, the more alluring the 
rocks became. 

One morning, when we had grown im- 
patient, we tried to drive our boat through 
the lowest place in the surf barrier. \We 
waded in with our little dory until she 
floated. Watching our chance, we jumped 
to the oars. The nose of the boat plowed 
through the foam of the first and second 
breakers, but they tossed her like a tooth- 
pick. She shot at the third like a hunter 
at a fence, but failed to reach the top be- 
fore it combed. Crash! came half a ton 
of green foaming water down my back. 

We swerved a little to the right and 
another monster rose like magic. Several 
tons of the next wave piled over us, and 
the third tossed us shoreward empty as a 
cracker box. We had taken the precau- 
tion of wrapping our camera equipment 
in water-tight bags and tying them in the 
boat. We dried out the rest of the day 
and went at it again the following morn- 
ing, with about the same success. ‘The 
next day the surf dropped lower and we 
reached the smooth water beyond. 


A BABEL OF WILD-LIFE VOICES 


As we pulled near the rocks the air- 
laden guano smell struck our nostrils. 
The babel of distant sounds was broken 
by the scream of a near-by Gull or the 
roar of a sea lion. As we approached the 
lowlying rocks, the huge hulks of sea 
lions were stretched like logs thrown up 
by the tide. The ranks grew thinner as 
they receded from the water’s edge, till 
the topmost ledges were held by three 
lumbering bulls. They were all alert. 
They dragged themselves along the 
shelves on their elbows as a person would 
whose hands and feet are tied. 

The bellowing grew louder and louder, 
until one would have thought the fog- 
horns of a fleet of battleships had sud- 
denly broken loose. 

Mingled with the roaring of the bulls 
were the bleating of a hundred calves and 
the cries of thousands of sea fowl that 
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scurried overhead like swarms around an 
arc lamp in May-fly time. 

We could not talk above the din. When 
we got nearer, many of the lions wabbled 
to the edge of the ledges and rolled off in 
the water. ‘Those nearer the top came 
down the slope in a series of jumps that 
ended in a splash. ‘The last old bull on 
the top left slowly and defiantly, like a 
captain reluctant to leave his sinking ship. 
Two mothers and a crowd of babies 
stayed. 

Far up under the eaves of those great 
stacks of basalt we could see the Califor- 
nia Murres whirling and flashing in cir- 
cles. Thousands sat in long white waist- 
coated lines on every available shelf, as if 
on dress parade. Others splattered over 
the water and dived about our boat. 

Squadrons of pug-nosed Puffins with 
short wings and roll-shaped bodies buzzed 
about the crags like bumblebees. White- 
winged Gulls, curious and cackling, fol- 
lowed our wake. Ungainly Cormorants 
flapped solemnly away, while others re- 
turned strung out in Indian file. Far up 
the sides, and penciled against the blue 
sky, we could see their black regiments 
standing at rigid attention beside their 
nests and eggs. 

We decided to land on the south side, 
where the rock shelved down to tide level. 
A steady ground swell of to or 12 feet 
would not let the boat touch the rock. As 
the wave receded, we backed in and one 
of us landed in a flying leap, while the 
other pulled away to keep from being 
dashed against the jagged rock by the 
next breaker. 

Provisions had to be tossed ashore. 
Some of our bulkier belongings barely es- 
caped a watery grave. The hardest task 
was in ledging the boat. We swung her 
well in on the crest of a big wave, jumped, 
and held her as the water receded; then, 
with block and tackle, we worked her up 
to a 12-foot table away from the lash of 
the waves. 

Looking for a camping spot on the 
rough side of the cliff was a good deal 
like hunting for a lodging on a winding 
staircase. There was but one spot wide 
enough to stretch out upon, about 4o feet 
up from the landing place. We awoke 
the next morning feeling as if we had 
spent the night on the top of a broken 
picket fence. 
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THE AUTHOR’S FRIENDS, A FAMILY OF DESERT SPARROWS 


Little Johnnie, in the rear, was afraid his turn would never come; but he got the next 
mouthful. While these young birds looked alike, the mother knew one from the other, especially 
at meal time. 
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A DANGEROUS CLIMB AFTER SEA BIRDS 


California Murres live on the inaccessible ledges of the sea cliffs. Through the efforts 
of the National Association of Audubon Societies, these rocks off the Oregon coast were set 
aside as a Federal reservation for sea fowl by President Roosevelt in 1907. 
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VISITING THE HOME OF AN ELF OWL IN ARIZONA 


The tiniest of all Owls, about the size of an English Sparrow, generally takes a deserted 
Woodpecker’s hole in the top of a giant cactus. No one could climb such a tree, but a 25-foot 
ladder reached the nest-hole. 
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PICTURING THE AERIE OF A GOLDEN EAGLE IN CENTRAL CALIFORNIA 


The big birds had carried a cartload of limbs and sticks and built a platform nest, five feet 
across, strong enough to support a man. 
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A YOUNG AVOCET AT HOME IN THE MARSH 


The Avocet is a resident of the great marsh areas of the West. His skirts are cut short 
for wading and he moves along in the water, swinging his bill from side to side, hunting for 
water insects. 
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CALIFORNIA CONDOR ALIGHTING ON THE MOUNTAIN SIDE 


The Condor is the largest bird that flies and also one of the rarest. He weighs from 
20 to 25 pounds and has a wing spread of 9 or 10 feet. When under sail, a bird of this size 
always has difficulty in making a safe landing. 
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A COVETED PLACK ON THE BOWSPRIT 


Gulls live about a ship as a robin does in a garden. They will coast along at the stern of 
a steamer for days to get a meal of choice “seconds” thrown out by the cook. There seem to 
be reliable records of Gulls following the same vessel from the Irish coast to New York, a 
distance of 2,560 miles. 


HUNTING BIRDS WITH A CAMERA 


On the next two flats just above ours 
were two large “chicken yards” of 
Murres. The clamor of these quarreling 
birds lasted long into the night and began 
with renewed vigor at daylight. 

Although everything was open in camp, 
the ventilation was vile. The whole island 
was rancid, in spite of the airing it got 
from every wind of heaven. 

After breakfast we started out, Robin- 
son Crusoe-like, to explore the rock. This 
rose in abrupt cliffs from the sea, but the 
south side, upon which we were camped, 
was well ledged. 

By climbing from shelf to shelf and 
zigzagging back and forth, we found a 
way to the top. One shelf had to be scaled 
with a rope. At another a projecting 
knob enabled one to look straight over 
the drop for 150 feet, and around this we 
had to edge our way. A little above was 
a portion of the cliff that was crumbly 
and broken. Here we climbed from the 
nest of one Cormorant to another and 
clambered on up to the pinnacle of the 
rock, where we could get an idea of the 
size of the island. 


GULL SCRATCHES HIS EAR WHILE ON 
THE WING 


One of the prettiest sights about the 
rock was the Gulls, which filled the air 
like so many feathery snowflakes. Their 
immaculate white bodies and soft gray 
wings tipped with black were delightful 
to see. 

I liked to watch them because they were 
masters of the air. There was a constant 
adjustment of wings to meet every air 
current that struck the rock; but in a 
steady breeze the movement was too slight 
to see and they hung motionless, as 1f in 
a painted sky. They tacked straight in 
the teeth of the wind. I saw one retain 
perfect poise and at the same time reach 
forward with his foot and scratch his ear. 

A Gull in his own country will steal 
and murder like a pirate. If a Murre or 
Cormorant left its home without a guard, 
these saintly looking scalawags swooped 
down to eat the eggs and young. 

The Murre has a large, tough-shelled 
egg which the Gull’s bill cannot penetrate. 
But these robbers know enough to pick it 
up, fly out, and drop it on the rock below 
or nose it along until it drops to the shelf 
below, when they can devour the contents. 
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Oftentimes I have seen a Gull pick up 
a young Murre or Cormorant not long 
out of the egg and swallow the youngster 
alive. The downward course of the young 
bird was marked by a bulge in the Gull’s 
neck. 

I have often seen a Western Gull act in 
a way that speaks well for his sagacity. 
I have watched him open clams and mus- 
sels at the seashore. His bill is unfitted 
for crushing the hard shell, but he will 
take a clam, rise to a height of 30 feet, 
and drop it to the hard sand and gravel 
below. If it doesn’t break, he will con- 
tinue the performance. I saw one bird 
do this 15 times before he was successful. 


PETRELS BUILD ANNEXES TO PUFFINS’ 
NESTS 


The roof of the island rock is covered 
from one to three feet deep with a loose 
coating of earth. It is fertilized with the 
guano of countless generations of sea 
fowl. From this sprouts a luxuriant 
growth of chickweed, clover, and other 
grasses. 

The whole surface is so perforated with 
the burrows of Tufted Puffins, Beal Pet- 
rels and Gray Fork-tailed Petrels that 
one can scarcely walk without sinking 
into the nests. 

The Puffns dig in from two to three 
feet, and a burrow will often have two or 
three openings. 

A Petrel sometimes uses the door of a 
Puffin’s nest as an entrance and digs him- 
self a kind of a side bedroom off the main 
corridor. It is not unusual to find one or 
two Puffins along the main hallway and a 
couple of Petrels lodged in the attic. 

A near front view of a Tufted Puffin 
is more like a modern battleship than a 
member of the feathered tribe. It has a 
huge red and yellow bill and long yellow 
curls. According to the Lamarckian 
theory, the bird has been doing nothing 
since creation but sit around on the rocks 
and bite open clams and mussels (p. 195). 


PUFFIN PROVES A VICIOUS BITER 


My first experience with an old Puffin 
prejudiced me. I wanted a Puffin’s egg, 
so I dropped on the ground, thrust in my 
arm to take one, and was somewhat taken 
in myself. I thought at first I had run 
my hand into a beaver trap. I couldn’t 


get loose until I dug the beast out and 


A WHITE PELICAN LEAVING A COLONY 


This species is larger than the Brown Pelican, having a wing spread 
of eight or nine feet and weighing 15 or 16 pounds. 
with difficulty, but, once under way, sails with surprising ease and 


grace (see page 172). 


pried her jaws open. She cut through the 
flesh to the bone. The odds are always 
against your getting an egg if there is an 
old sitting Puffin hen in the hole. 

We might have lived on the rock for a 
month and climbed over it every day and 
not known a Petrel was there, if we had 
not found their hiding places. They are 
nocturnal in their nesting habits and are 
never seen about the rocks in the day- 
time. By digging in the soft earth, it 
was not difficult to unearth Petrels and 
their nests. One of the parents stayed in 
the burrow. 

The Petrel nestling is fed during the 
day by one of the parents thrusting its 
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beak down the mouth 
of the young bird and 
injecting a yellowish 
fluid. The old birds 
become expert at this. 
If you take one out of 
its burrow, he will 
immediately “play 
Jonah” in your direc- 
tion with surprising 
power of projection. 
A dose of rancid fish 
oil shot up your sleeve 
is not pleasing! 

One evening we 
made the dangerous 
trip to the top of the 
rock and hid on the 
north slope. At the 
last gleam of daylight 
the Petrels, returning 
from the open sea, 
swept in upon the 
island like a swarm of 
bats. Those in the 
burrows came chitter- 
ing out to meet them. 

The ground beneath 
seemed full of squeak- 
ings and the air with 


soft twitterings and 
whistlings. We _ felt 
the breath of swift 


wings, but not a bird 
could be seen, not even 
a shadow. Here were 
acres of nesting holes 
hidden down in the 
tall grass and in the 
darkness of the night; 
yet each bird had some 
inexplainable way of finding his own 
front door in this hidden city. 

The novelty of our situation had a great 
deal to do with relieving the hardships 
and dangers we had to undergo in living 
for five days among the sea birds on the 
vertical side of the rock island. 

We had two to-gallon casks of fresh 
water. We could have lived here as long 
as the water lasted, for it was easy enough 
to catch fish and we had an unlimited 
number of eggs. We had various kinds 
of omelet, according to the species of 
birds on the island. Fresh Murre eggs 
were excellent for cooking purposes, and 
Cormorant eggs, hard boiled for luncheon, 


The bird rises 
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THE PELICAN YAWN 


The Pelican has an elastic bag or pouch that hangs from the lower part of the bill. 
This is used as a dip net. The bird swims along, up-ends, and dives for a fish. It was 
formerly thought that this pouch served to convey live fish, swimming in water, to the little 
Pelicans at home; but it would be impossible for a Pelican to fly with his burden so out of trim. 


A YOUNG PELICAN GETTING TITS DINNER 


A mother Pelican regurgitates a fishy soup and the baby helps himself out of this family 
dish. When he is half grown, the mother opens her mouth, and his whole head and neck 
disappear while he hunts for his dinner in the internal regions. 
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are better than chicken eggs. The white 
of the egg is not white at all but a trans- 
parent blue of gelatin consistency and is 
very edible. 


NO POETRY IN A SEA-BIRD RETREAT 


There is not much poetry on the island. 
A nature lover who might fall into ecsta- 
sies over a song bird in the woods would 
receive a severe jolt the minute he came 
near an ear-splitting Murre colony or got 
the faintest whiff of the atmosphere. 

We could not climb along the ledges 
an hour without risking our lives in a 
dozen places. While camped on the rock, 
we wore rubber-soled shoes, so we could 
hang or cling to the surface with some 
degree of safety. Even with these, we 
often found our toenails instinctively 
trying to drive through the soles of our 
shoes to get a better hold. 

Up and down the ridge of the rock was 
a large colony of Brandt Cormorants, 
birds commonly called Shags. Their nests 
were scattered a few feet apart for over 
100 yards. The nests were built up in 
funeral-pyre fashion by the débris of past 
generations, grass and seaweeds, fish 
bones, and the disgorged remains of ban- 
quets. In every nest were four or five 
eggs of skim-milk bluish tint, over which 
it looked as if an amateur whitewasher 
had smeared a chalky surface. 

When I first looked at a motley crowd 
of half-grown Cormorants, I thought Na- 
ture had surely done her best to make 
something ugly and ridiculous. ‘They 
stand around with their mouths open and 
pant like dogs after the chase on a hot 
day. Their throats are limp and flabby 
and shake at every breath. Their bodies 
are propped up by a pair of legs with a 
spread of toes as large as a medium-sized 
pancake. 

The youngsters have no very clear no- 
tion of what feet are for, at least on land. 
If you go near, they go hobbling off like 
boys in a sack race. 

It is not uncommon for young birds to 
fall over the ledges of the cliffs, where the 
population is so crowded. Late one after- 
noon, while preparing our usual meal at 
our camp, which was partly protected 
from above by the overhanging rock, we 
were startled by an avalanche of loose 
gravel. We jumped for cover as a half- 
grown Cormorant came flopping down 
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and landed with a thud in a heap at our 
feet. He came from one of the nests 
about 75 feet above. 

Such a fall would have broken every 
bone in the body of an ordinary creature. 
The newcomer got up a little dazed, 
twisted his neck in a few grotesque 
curves, as if just waking up; then he 
climbed over our pots and pans to the 
end of a board which served as our dining 
table, crept up close to our fire, drew in 
his long neck, and went sound asleep. 

The California Murre is by far the 
commonest bird on the rocks. It crowds 
together in immense colonies. The bird 
lays a single egg in the open, with no sign 
of a nest, not even a bit of grass or a 
stick to keep it from rolling. Its peculiar 
shape helps to keep it in place, even on 
the bare, sloping rock, and if it is acci- 
dentally started down grade by the move- 
ment of a bird, it does not roll straight, 
but swings around like a top on its own 
axis and comes to a standstill a little 
lower down. 


EACH BIRD KNOWS HER OWN EGG 


My first impression as I looked at the 
colony of Murres crowded together on 
the shelf of rock was that the nesting 
must be communal. All about lay eggs so 
close together that one could hardly step 
without crushing them. Thousands of 
eggs, and yet no two alike! The com- 
bined effect was that of a whole spring 
flower garden of tints. Some were of a 
pure white ground color, others had vari- 
ous washes of gray or brown, and still 
others showed a dozen shades of blue. 

Upon this ground was spread, in 
most instances, an elaborate pattern of 
splotches of all sizes and shapes, some- 
times thicker on the large end and some- 
times on the small end—splotches of 
brown, gray, and velvety black. Often 
they were marked all over. Some were 
daubed as with a brush; others scratched 
from end to end, as with a pen, and 
finished off with wild flourishes and 
scrawls. How, among so many, could 
any bird recognize her own? 

How, in the vast throng of individuals, 
did she even find her own mate? To my 
dull human sight they all looked alike. I 
was unable to pick out a single bird that 
I could recognize if I turned away and 
looked back a moment later. And as 
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TWO YOUNG ROAD RUNNERS AT LUNCH 


When a young Road Runner eats a lizard, he has a meal to or 12 inches long. 


He sits 


like a man with a board up his back and eats by inches, the lizard disappearing at the rate of 


about an inch every two minutes. 


I watched them coming and going, it 
seemed to me at first as if each female 
was satisfied to plant herself on the first 
egg she found and, like any barnyard 
fowl, did not care a fig whether she or 
her neighbor had laid it. 

But I soon became aware that such was 
not really the case. From my vantage 
ground I could see every movement in 
the ordinary run of life in the big colony 
without in any way disturbing the birds. 

In order to discover whether or not it 
was within a Murre’s limited intelligence 
to know her own egg, I experimented 
several times by scaring the birds from 
their nests and watching their return. Al- 
most before I was hidden, the first Murre 
pitched awkwardly in. She sat for a few 
moments clucking and craning her neck, 
then hobbled up the rock past two eggs, 
bowing and looking about. She stumbled 
on as clumsily as a boy in a sack race, 
stopping and cocking her head from side 
to side like a nearsighted old lady, until 
she had passed eight or nine eggs. Finally 
she poked one gently with her bill, looked 
it over, and tucked it under her thigh. 


By this time the ledge was full of Murres, 
all cackling, pecking one another, and 
shuffling about in search for the one and 
only egg. 


EVERY CHICK TO ITS OWN PARENT 


Two years later I tried a similar experi- 
ment on the same colony when all the 
eggs were hatched. It had been noisy 
during the days of incubation, but it was 
bedlam when the Murres had young. As 
soon as the parents were scared from the 
nest, the infants began to squeal, and kept 
it up until the parents came back. When 
the first mother bird returned she bowed 
elaborately and uttered a series of calls 
varying in tone from the deep bass of a 
man’s voice to the cackling of an old 
hen. After standing there for a few 
moments she straddled a few feet closer 
and began once more to bow and call. 

Some of the young waddled down to 
meet their parents, squealing like a litter 
of pigs that had just been gunny-sacked. 
One crawled hurriedly down to get under 
an old Murre’s wing, but she gave him a 
jab that knocked him backward and sent 
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A PET ROAD RUNNER SWALLOWING A LIZARD 


A lizard is always eaten head first and when he once starts down a young Road Runner’s 
throat, his scales prevent him from backing out. The head is digested first and in a short time 
the tail disappears with a final gulp (see text, page 201). 


him looking for his real mother. She 
looked at two more that sat screaming, 
but passed them by and knocked another 
sprawling out of her way. At last a chick 
came up that seemed to qualify, for she 
let him crawl under her wing. Moreover, 
the same thing seemed to be going on in 
every part of the ledge, and I did not see 
any of the old birds accept a chick until 
after calling and looking around for 
several minutes. 

The result of these experiments seems 
to prove that scientist right who, some 
years ago, claimed that nature has not 
lavished pigment on the Murre’s egg with- 
out purpose, but that the wide variation 
in size, shape, and color undoubtedly 
helps the Murre to recognize her own. 
After the eggs are hatched, the difference 
in pitch, volume, and quality of the voices 
may tell the mother which chick belongs 
to her. 

It is most interesting to watch the ar- 
rival of a Murre mate as he comes from 
the fishing ground to relieve the brooding 
mother. Sweeping in on swift wings, he 
begins to slacken speed when about 20 


feet from the ledge, drops his legs, and 
back-paddles as awkwardly as a man who 
shps on a banana peel; and he lands 
sprawled out on the rock much as the 
man lands on the sidewalk. 

Then, like a person anxious to penetrate 
a Fourth of July crowd, he looks for an 
opening in the dense front ranks. Seeing 
none, he boldly sets out to make one by 
squeezing in and shoving from right to 
left. The neighbors resent such behavior 
by pecking him, but he presses on, amid 
opposition and complaint, until he reaches 
his mate. 

They change places and he begins his 
vigil on the egg. His mate, instead of 
taking flight from where she stands, usu- 
ally goes through the same proceeding in 
reverse order until she reaches the outer 
edge of the rock and makes a quick launch 
seaward. 


SEEKING THE HAUNTS OF THE WILD GEESE 


When a boy I had watched the wedges 
of Geese cutting southward each autumn 
and the other flocks of wild fowl wing- 
ing silently on their way. [Each spring I 
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He dropped into the garden like a shooting star. 
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A RUFOUS HUMMING BIRD TAKING LUNCH ON THE FLY 


By our filling the flower cups with sweetened 


water, he was lured to the geranium and “shot” by the camera man. 


saw the bands returning. How these 
sights kindled my imagination, these pro- 
cessions, so full of mystery, that moved 
up and down the highway of the clouds! 

The land where these flocks lived lured 
me like ‘castles in Spain.” It was a lure 
I have never forgotten. 

One spring we followed the trails across 
the southern tip of the Cascade Range 
from Ashland, Oregon. ‘The morning of 
the fourth day we came down the eastern 
slope to the edge of a ridge that over- 
looked the basin of the Lower Klamath. 

Stretching to the east and south, almost 
beyond the limit of vision, lay the marshes. 
The Klamath River threaded its way in 
and out of the green maze. Beyond were 
the Lower Klamath and Tule or Rhett 
Lakes, cutting at the lower end into the 
lava beds of northern California. To the 
northeast lay the great basin of the Upper 
Klamath. 

Here lay the land of my dreams. After 
nearly 20 years of waiting, I was looking 
out over this place of mystery that lay far 
beyond the northern rim of my home 
hills. 


From the distance where I stood the 
marsh was a level sea of green. As I dis- 
covered afterward, it was absolutely de- 
ceptive as to its real character. The ocean 
surface tells nothing of its thousand 
hidden wonders; so the marsh. The plain 
yields to the plow, the forest to the ax, 
but the unmeasured stretch of these tules 
is the same as when Lewis and Clark 
blazed a trail into the Oregon forest. 

I hope the marsh will defy civilization 
to the end. The trapper and the hunter 
have plied the streams and the water of 
the lake itself, but the tules le untouched, 
a maze forbidding, almost impenetrable. 

The lure of the tule marsh was in its 
wildness. It is the ancestral nesting 
ground of many species of wild fowl. 

We camped at the edge of the marsh 
that night, and early the next morning 
bailed out an old trapper’s boat and pad- 
dled slowly down the right bank of the 
tule-lined river. 

There were many sounds. The Red- 
winged and Yellow-headed Blackbirds 
fluttered in and out and swung on the 
bending tops of the tall cane. A male 
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A MEXICAN GROUND DOVE DEFENDING HER HOME 


While a Dove is a shy and gentle bird, here is a case where the mother raised her wings and 
slapped the intruding finger whenever it came near her home. 


Yellow-head lit on the tules just a few 
feet ahead. He began like the peeping of 
a young Duck, but, as his tail spread and 
his throat swelled, his song grew more 
violent, till it ended with a contortion like 
the complaint of an old sitting hen when 
she is disturbed. Some one has given 
this human interpretation to the song, 
which should be drawled out slowly: 
“Pop! goes the weasel.” 

As I edged silently along close to the 
reeds, I came to a turtle lying asleep on 
a water-soaked log. He didn’t see me till 
I touched him on the back ; then he awoke 
with a start and slid into the water. Once 
or twice I saw a snake glide away among 
the tules. 

All the time I had been coming nearer 
to a place where a Bittern was pumping. 
He was a ventriloquist, for when I 
thought he was 20 feet away, I still 
sneaked 50 feet nearer. ‘“Punk-a-lunk! 
Punk-a-lunk!” he said, but this pumping 
was only the end of the call. The be- 
ginning was a “blub, blub,” like water 
bubbling down into a big empty cask. 

As I pulled myself along by the over- 


hanging tules, suddenly I was face to face 
with the Bittern, and up he flapped with a 
frightened ‘‘quork.” 

At the next bend in the river I waded 
out through two feet of water to a small 
grassy island in the midst of the swamp. 
I was sure I would find Ducks’ nests in 
a place like this, but a Duck’s nest is not 
easy to find. 

I had been wandering around for some 
little time, wondering why I could not find 
a nest, when suddenly a female Mallard 
flushed from between my feet. I had 
straddled a nest of 10 eggs before the 
mother flapped off lamely through the 
grass. I was surprised at the boldness 
with which she froze to the nest. It is a 
common trait. Twice during the morning 
I planted my feet within a few inches of 
a brooding Duck before she left her home. 

Ducks are loath to reveal the location 
of their nests, but after the eggs are once 
discovered they become wilder, generally 
flying as one approaches within 15 or 20 
feet. 

The next day we started out again 
down the river. In the afternoon a bank 
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THE PORTRAIT OF A GREAT BLUE HERON 
FROM BELOW 

The eyes of a Heron are in the lower sloping 

side of his head. He can stand as still as an 

old stick in the water and yet, without the side 


turn of his head, see a minnow that swims past 
his toes. 


of clouds began to rise in the east, and 
we heard the distant peal of thunder. We 
hurriedly started back, but the wind was 
soon lashing the waves into whitecaps. 
Before long the advance drops began to 
strike us. 

It was impossible in the midst of the 
marsh to haul the boat out and crawl 
under. The nearest cover was our small 
tent, two miles away; so we wrapped the 
cameras in our coats and put our strength 
to the oars. 

We were suddenly enveloped in a shaft 
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of green light as the sun broke through 
a rift in the clouds. There were green 
shades in the water, backed by the dark- 
ening of the pouring rain. Then over the 
wide stretch of the marsh the birds began 
to rise — white-winged Gulls, Red-head 
and Teal Ducks, all winging up and away 
to their nests and young. 

Gaunt Cormorants lifted from the sur- 
face and beat along over the water, leav- 
ing a trail of little splashes in their wake. 
Terns began to cry and flit up from all 
sides, and here and there along the sedgy 
water’s edge, a Bittern or a Night Heron 
rose with a frightened “Quork! Quork!” 
and was away with the gale. Blackbirds 
were all a-flutter, as the rain and hail 
began to pelt. 

The whole surface was a-splatter with 
the flood of the clouds pounding the river 
below. Ahead and back and all about 
hung a misty spray from the clashing 
waters. 


SLEEPING AMONG WATER FOWL 


After spending two weeks along Kla- 
math River, we set out overland for Kla- 
math Falls, and then went to the town of 
Merrill, 20 miles south. Here we secured 
a staunch rowboat, loaded in our supply 
of provisions, and started down Lost 
River for Tule or Rhett Lake. 

That night we camped at the mouth of 
the river, a great rendezvous for water 
fowl. Avocets were swooping past with 
a loud “Whit-whit-ie! Whit-whit-ie!” 
Stilts were crying “Quit! Quit!” loud and 
fast, and Killdeers running and flapping 
about in great distress. They kept crying 
long after we had crawled into our 
blankets and well into the night. The 
next morning we discovered the reason, 
for we found four nests of the Killdeer 
and five of the Stilts and Avocets near by. 

Toward evening the Ducks came in 
from the lake in bands and settled down 
for the night where the reedy bogs lay 
scattered about and the water was shal- 
low. At dusk we lay in camp and listened 
to the rush of wings, as the night-comers 
flocked in to their resting places. We 
could catch the faintest whir at first, 
which increased to a loud swish as the 
band passed. Out on the water came the 
light flappings, as flock after flock settled 
for the night. 


HUNTING BIRDS WITH A CAMERA 


After five days we set out across Tule 
Lake, and after rowing several hours 
came to the peninsula at the southeast 
end. This, as well as the other region to 
the south, is of volcanic origin. The 
shore is rough and precipitous. In some 
places the cliffs start abruptly from the 
water's edge; in others disintegration has 
been rapid, the rocks shaling off and roll- 
ing down until there is a long, steep slope 
of crumbly débris in which it seems im- 
possible for anything to grow. Yet in 
places these slopes are massed with Cali- 
fornia poppies. 

That night we camped just below the 
crater of an extinct volcano and early the 
next morning paddled out to a rocky 
island containing a colony of Farallone 
Cormorants. Ina space of 25 or 50 feet 
we counted 190 nests, containing about 
300 young birds and half as many eggs. 

Rowing past Rattlesnake Island, we 
came to Bloody Point, a butte of red lava 
almost entirely covered with poppies. 

In the afternoon we made camp across 
from another large colony where Cor- 
morants and White Pelicans were nesting. 
The Cormorant nests were built of sticks. 
The Pelicans merely made depressions in 
the sand for their eggs. In addition to 
bird residents, the island was well stocked 
with fleas. 


CAMPING IN THE MARSHES OF AN ALKALI 
LAKE 


When we returned to Merrill we loaded 
our boat into a wagon and hauled it to 
White Lake, a long body of alkali water 
that empties into the Lower Klamath at 
the southeast end. 

The Lower Klamath is very different 
from the south end of Tule Lake. The 
whole border is an impenetrable jungle. 
Tules grow from 10 to 12 feet high. One 
can never get to a point where he can look 
out above the tops and see where he is 
going. The foundation is made of de- 
cayed vegetation and is treacherous to 
tread upon. In places the roots form 
quite a substantial raft. One may walk 
across the wavy surface, but any moment 
he is liable to sink in over his head. 

Extending for several miles out from 
the main shore was a seemingly endless 
area of floating tule islands, between 
which flowed a network of channels. The 
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A SEASCAPE ON THE CALIFORNIA COAST 


A Gull is a master of the air. He can float 
on poised wings and at the same time reach for- 
ward with his foot and scratch his ear (see text, 
page I81). 


THE NATIONAL GEOGRAPHIC MAGAZINE 


& ¥ : 
© 1905 William L. Finley and H. T. Bohlman 


“GRANNY” BARN OWL 


The eyes of the Owl are not in the side of the head, like those of the Sparrow, but in 


front, like the eyes of a man. 


An Owl has extraordinary organs of sight, for he can adjust 


them to see during the day or in the dark of the night. 


tules had grown up for several genera- 
tions. The heavy growth of each year 
shoots up through the dead stalks of the 
preceding season. On the top of this the 
Pelicans, Gulls, Cormorants, and ‘Terns 
had perched and trodden down the tules. 
These precarious footholds were our only 
camping spots during the two weeks we 
cruised the Lower Klamath. 

These days were full of hardship. The 
water of the lake contained so much sedi- 
ment and alkali that it had to be boiled, 


while the only fuel we had was the little 
we carried in the boat. 

The first morning out, we tried wetting 
down the tules and making a small fire on 
top. Before we could get anything 
cooked, the whole foundation was ablaze 
and coffee-pot and frying-pan had to be 
used to check the flames. After that we 
always sought a place where the tules 
could be cleared away and a fire made on 
the water-soaked roots even with the sur- 
face of the water. 


HUNTING BIRDS WITH A CAMERA 
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“nwo’sS COMPANY” 


For ages the Owl was regarded by superstitious people as an ill-omened bird of prey. You 


may judge for yourself whether they are spooky or just spoony. 


These Barn Owls are the 


night police about the farm to keep mice and gophers in check. 


The thick growth of tules made an ex- 
cellent mattress. By spreading sleeping- 
bags on top of a high bunch and rolling 
in carefully, we generally had a good bed 
for the night. In the early part of the 
evening we were two or three feet above 
the surface, but by morning we had sunk 
down just about to water level. 

The largest bird colonies of this region 
are located on the west side of the lake. 
In one place, for half a mile, the Western 
Grebes, White Pelicans, Farallone Cor- 
morants, Great Blue Herons, California 
and Ring-billed Gulls, and Caspian Terns 
had combined, as it were, to form one of 
the most extensive bird colonies we had 
ever seen. 


To the east of the Klamath lakes are 
other large alkaline bodies of water where 
water fowl abound—Summer, Abert, 
Goose, Warners, Harney, and Malheur 
lakes. In the spring of 1908 we started 
into the Malheur country, which is his- 
toric ground for a bird man. In the 
early seventies the well-known ornithol- 
ogist, Captain Charles Bendire, was sta- 
tioned at Camp Harney, on the southern 
slope of the Blue Mountains. He saw the 
wonderful sights of the nesting multi- 
tudes on Malheur and gave the first ac- 
count of the bird life in that region. 

On the south side of the lake, at the 
site of the historical old Sod House, a 
large spring rises at the base of the grav- 
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THE CONDOR SMILE 


The California Condor is a bird of slow growth; it takes more than six months to develop 
from egghood to full flight. This bird lived in the New York Zodlogical Park until 11 years old. 


elly hill and winds out through the 
meadow land. For a mile it meanders 
along till it comes to the main part of the 
tule marsh—thousands of floating islands, 
between which flow narrow channels that 
are endless in their windings. 

The main body of the lake is still a mile 
beyond the place where the spring branch 
enters the tule jungle. The tules grow 
12 feet high; so that when one enters the 
mass he has no landmarks unless, per- 
chance, he can read signs in the heavens. 

We launched our flatboat in the spring 


branch and set out, anxious to get the lay 
of the land and see some of the birds. 
We passed from the spring branch into 
the serpentine meanderings among the 
tules. 


LOST AMONG TULE ISLANDS 


In one place I heard a pair of Sora 
Rails chattering anxiously. We shoved 
the nose of the boat into the tule mass 
that covered the water like an immense 
haycock. As I crawled out over the bow 
and stepped on the springy mass, the 
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footing seemed safe, 
for I did not sink in 
above my shoes. One 
needed a pair of snow- 
shoes to walk on the 
surface. 

By throwing myself 
forward and gather- 
ing under me an arm- 
ful of buoyant tules, I 
made my way for 20 
feet, with the excited 
pair of Rails leading 
me on. Suddenly I 
struck a weak place in 
the tule floor and I 
dropped into the muck 
beyond my middle. 
With the aid of an oar 
that was thrown to 
me, I struggled back 
to the boat. 

We were now in 
danger of losing our 
way. A little farther 
on I left my handker- 
chief on top of a 
bunch of tules for a 
signpost. Still farther 
I stuck up a pole to 
mark our way back. 

“We'll pick these 
up on our return,” I 
said. 

We swung around a 
tule island, working 
back in the direction 
from which we had 
come. 

“T am beginning to 
lose my bearings,” said 
my companion. I had already lost mine. 

My first trip to Boston, that took me 
underground, overground, and up and 
down crooked streets, was as clear as 
wandering down a country lane in com- 
parison to the embarrassment I felt when 
I tried to find my way in the narrow, 
walled-in, Venetian streets that circled 
these islands like a maze for about 10 
miles east and west. 

“The thing to do is to go back over the 
same track we came,” I ventured. So we 
immediately turned about and spent the 
rest of the afternoon in trying to do it; 
but we never saw the handkerchief or the 
pole again. 


THE TUFTED PUFFIN, OR SEA PARROT 


He has developed a powerful bill in feeding on shellfish. His face 
looks like the prow of a battleship. 
your finger as quickly as he takes a fish (see text, page 181). 


If you get too close, he will take 


We had no food, nothing to drink but 
alkali water, and were wet, with no chance 
of getting dry; we fad to find our way 
out. The sun was setting, so we knew 
east from west. We paddled as nearly 
as possible in the direction in which we 
had come. When at last we reached the 
end of a blind channel, where the tules 
seemed firmer, we decided to cut for shore 
by the shortest route. We floundered 
through the tules, sinking in the black 
muck of the marsh for some distance, 
and were suddenly confronted by a deep 
slough. 

“Fiven the old tub of a boat looks better 
than this,” said my companion. 


196 


THE NATIONAL GEOGRAPHIC MAGAZINE 


MAKING FRIENDS WITH YOUNG BURROWING OWLS 


These are most valuable birds in the farming districts of the West, because they catch 
great numbers of field mice, squirrels, and other small ground animals that do damage to crops. 
‘These three birds were taken out of a burrow and were soon on friendly terms. 


We turned back again. 

As the clumsy craft floated out into the 
channel and I sat straddling the bow, 
dangling my feet in the water to get rid 
of the mud, it seemed as if Nature had 
surely done her best to make the tule 
swamp unfit for man. The Rails ran 
lightly through the jungle, the Blue Her- 
ons stood fishing in the marginal water, 
the Red-wings and Tule Wrens clung to 
the swaying stems, the muskrats paddled 
homeward with tails waving contentedly 
to and fro; they all had places to sleep. 

Darkness settled over the marsh. The 
stars glittered, the wind whispered in the 
tule tops, the birds were asleep. 

It was almost noon the next day when 
by chance we struck the channel that led 
us out of the maze and back to camp. 
But we had learned the art of blazing a 
trail that we could follow through the 
tules, and after resting a day from our 
initial efforts we outfitted for a week’s 
trip and set out down the spring branch. 
This time we kept a straight course to the 
north until we reached the main body of 
the lake. 


Along the southeast side of the lake we 
discovered great colonies where White 
Pelicans, California and Ring-billed Gulls, 
Caspian Terns, and Great Blue Herons 
were nesting. Over on the north side were 
immense colonies of Western Grebes, 
Fared Grebes, Black-crowned Night 
Herons, and White-faced Glossy Ibis. 

We were hunting mainly for colonies 
of American Egrets, or White Herons, 
which were formerly common on the 
lake. After a month’s search we saw 
two flying over. They had been practi- 
cally exterminated by plume-hunters. 

Our expeditions into the Klamath and 
Malheur Lake countries were taken at 
the suggestion of Mr. William Dutcher, 
President of the National Association of 
Audubon Societies, partly with the idea 
of putting an end to the slaughter of 
wild birds in those sections, which were 
being killed to furnish plumes for the 
millinery markets. Upon our report of 
conditions, President Roosevelt issued a 
special proclamation on August 8, 1908, 
setting aside Lower Klamath Lake as a 
special reservation for the protection of 
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wild birds. A second 
proclamation was_ is- 
sued August 18, 1908, 
establishing Malheur 
Lake Reservation. 

‘These two reserva- 
tions are among the 
most important ever 
established, because of 
their wide marsh areas 
and the numbers of 
birds protected. Pre- 
vious to this, October 
14, 1907, President 
Roosevelt had created 
Three Arch Rocks 
Reservation, which 
was the first land set 
aside on the Pacific 
Coast solely for the 
protection of wild 
birds. 


HUNTING THE CALI- 
FORNIA CONDOR 


From a scientific 
standpoint, our photo- 
graphic life history of 
the California Condor 
has been the rarest and 
most important work 
we have done. ‘This 
was accomplished in 
1906. After a long 
search, we found the 
home of the Condor 
in one of the mountain 
ranges of southern 
California. 

The advance of 
civilization has all but 
led to the extinction of the species. If 
one were to start on a hunt for the Cali- 
fornia Condor, he might search for years, 
as we did, without success. In the whole 
world’s collections, there are not a half 
dozen of these birds alive. In the various 
museums of the world one can find almost 
twice as many eggs of the Great Auk, a 
bird now extinct, as of this Condor. A 
few left in the wild state live almost en- 
tirely in the Coast mountains of southern 
California and a part of Lower California. 

The report that the California Condor 
is rapidly following the Great Auk, the 
Labrador Duck, and other species, and 
that it will soon become extinct, is not 


persecuted so long. 


A friendly Desert Sparrow at Tucson, Arizona. 
if we are kind to them. 


CAMERA 


“4 BIRD IN THE HAND” 


: Birds are trustful 
They are wild because they have been 


without foundation. Its range is more 
restricted than that of any other bird of 
prey. In the early part of the last cen- 
tury it was reported fairly common as 
far north as the Columbia River region. 

The main cause for the decrease in 
Condor numbers seems to be that when 
stock-raising became common in Cali- 
fornia, years ago, in order to secure pas- 
turage during the dry months, the rangers 
were compelled to drive their herds back 
into the more remote mountainous parts. 
Here they invaded the retreats of pan- 
thers, grizzlies, and coyotes. These 
preyed upon calves and sheep. The 
quickest and best device for getting rid 
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A PET CALIFORNIA CONDOR 


He was fond of playing in the sand by the river and sunning himself. 


He liked company and 


followed the camera man around like a household pet. 


of these animals was by baiting the car- 
casses with poison. Since Condors came 
to feed on carcasses, many of these birds 
were killed in this way. 


CONDORS RAISE ONLY ONE BIRD A YEAR 


The Turkey Vulture has held its own 
in the struggle for existence against these 
forces, but the Condor is slow in recuper- 
ating its numbers. Even under favorable 
conditions, each pair of Condors will raise 
only one young bird a year. There is no 
existing authentic record of a California 
Condor laying more than a single egg at 
a sitting. One collector states that in a 
certain locality where a pair of these birds 
live, they have nested but three times in 
12 years. 

Under these conditions, it is not sur- 
prising that Condor numbers have de- 
creased, and unless careful protection 1s 
given, the bird will soon follow the Great 
Auk. 

The Condor egg which we found on 
March 10 was hatched on March 22. 

During the months of April, May, June, 
and July we made frequent pilgrimages 


back over the rough mountain trails to 
this rocky shrine in order to study the 
home life of these birds and to watch the 
growth of the young Condor. On July 5, 
when the young Condor was about three 
and a half months old, he weighed 15 
pounds. In order to complete our studies, 
we took the nestling to our Oregon home. 
It was not until the middle of August 
that he was well fledged, except that his 
breast was still covered with gray down. 
With his wings extended, he measured 
almost nine feet. 

The slow growth of the Condor is 
shown by the fact that from the time the 
single egg is laid it takes a full six months 
or more for the parents to raise their off- 
spring. In the case of a Sparrow or 
Robin, the time required for rearing a 
family is less than one month. 

On September 28 the young Condor 
was sent to the New York Zodlogical 
Park, where he was well cared for and 
lived to the age of 11 years (see p. 194). 

The Condor of the Andes has long 
been considered the largest bird that flies. 
It averages about 10 feet from tip to tip, 
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when the wings are 
spread, and weighs 
from 20 to 25 pounds. 
The California Con- 
dor will average the 
same. 

The South .Ameri- 
can Condor is glossy 
black, with a broad 
white bar across each 
wing, and has a ruff 
of white down about 
the neck. ‘The head 
is unfeathered and is 
covered with wrinkled 
red skin. The fore- 
head has a cartilagi- 
nous comb or caruncle, 
and the throat is wat- 
tled like that of a com- 
mon Turkey. 

The California Con- 
dor is blackish in color, 
with the feathers of 
the back edged with 
brown. There is no 
caruncle on the head, 
but about the neck are 
loose black lancelinear 
feathers. The lining 
of the wings is white, 
and when the bird is 
soaring this mark dis- 
tinguishes it from the 
Turkey Buzzard. 

The size and 
strength of the Con- 
dor have often been 
exaggerated. There 
have been many ab- 
surd stories about 
these birds killing sheep and other ani- 
mals. Dr. Alexander Taylor, who gave 
the best early account of the Condor, said 
that it had been known to kill and carry 
off a hare in its claws. 

The habit of the Vulture is to wait till 
after death, and it is extremely doubtful 
that one of these birds would ever attack 
a living animal. 


a waiting game. 


‘ 


THE BICCEST BIRD THAT FLIES WAS “AS 


GENTLE AS A KITTEN” 


As to the Condor’s carrying its prey, 
this is easily discredited by a study of its 
foot. The claws are blunt and weak, and 


A DOWNY 


He has the reputation of being a lost soul in the bird world. He 
is a bird of prey, but, with a foot like a Chicken, he cannot clutch and 
hunt like a Hawk or Eagle. He does not hunt living things; he plays 


VULTURE 


YOUNG TURKEY 


the foot is not adapted for grasping or 
carrying like that of an ordinary bird of 
prey. 

In our study of the Condors at home, 
the most surprising thing to us was that 
this biggest of all birds, which has often 
been reported as wary and ferocious, was 
as gentle asa kitten. From such informa- 
tion as I had gathered about the Cali- 
fornia Condor, I should never have be- 
lieved that we could get so close to this 
pair of big birds in the wild state. After 
our many visits, they had evidently got 
acquainted with us and knew that we 
would not harm them. 
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THE DINNER CALL IN THE RED-WINGED BLACKBIRD TOME 


His black body and scarlet shoulder patches cause the Red-wing to be easily recognized 


about ponds and marshes of all parts of our country. 


a foot cr so above the water. 


Both parents were very solicitous for 
the young bird in the cave. Several times, 
as we sat at the entrance very quietly, 
one of the parents, perhaps the mother, 
edged up within three feet. 

The most surprising thing in all my 
bird experience was when the mother 
reached over and nibbled the sleeve of 
the camera man. Both old birds were 
near by. Occasionally they would caress 
each other. 

To test the parents further, the camera 
man reached down into the cave, and 


He likes to tie his home in the reeds 


when the young Condor began to hiss, the 
mother edged down and _ nipped the 
camera man gently on the gloved hand. 

He loosed the glove slightly and she 
began tugging at it. He let the glove 
slip from his hand, and for a moment it 
hung in her bill; then she laid it at her 
feet. 


TLUNTING BIRDS IN THE ARIZONA DESERT 


At first sight one might not select the 
desert as a retreat for a bird-lover. A 
friend who had lived in Arizona told us 
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there were no birds in the desert. She 
had been there two months and_ had 
scarcely seen a bird, she said. But per- 


haps she did not have an eye single to 
bird study. When one travels 2,000 
miles to hunt birds with a camera, he is 
likely to flnd them, even in the desert. 

One spring Mrs. Finley and I went to 
Arizona to study and photograph the 
birds of the desert. At Tucson we bought 
a horse and light buggy. For three 
months we wandered about day after day, 
through the cactus and along the old river 
bottoms, making friends with the birds. 

The. problems of the desert are in- 
tensely interesting to a naturalist. Take 
it front nearly every standpoint, Mother 
Nature is strict and harsh with all her 
children of the desert. Life is spent on 
the mgrch or in the firing line. Nearly 
everything is fortified with thorns. 

The cactus has a panoply of points to 
protect its soft, spongy meat; the mes- 
quite, the paloverde, and the delicate 
white poppy clothe themselves in thorns. 

The pudgy toad in our Oregon garden 
grows fat and lazy, but he wouldn't last 
long in Arizona. Out on the desert, Na- 
ture arms her “‘toads” and lizards in thorns 
and scales. The “toad” grows flat and 
thin, can run like a streak, and digs a 
hiding place in the sand. He wears a 
crown of thorns and is really a lizard in- 
stead of a toad. 

Out in the desert we found birds in 
abundance: Road Runners, Verdins, Gnat- 
catchers, and three kinds of Thrashers— 
Palmer, Bendire, and Crissal. The river 
bottoms were always full of song, for 
there were numbers of Mocking Birds, 
Chats, Cardinals, Tanagers, Warblers, 
Towhees, Flycatchers, House Finches, 
and four varieties of Doves— Mourning, 
Inca, Mexican Ground, and White- 
winged. 


THE AUTOMOBILE DEFEATS THE ROAD 
RUNNER 


The Road Runner is, perhaps, the most 
striking character of the cactus belt. He 
has a variety of names—Ground Cuckoo, 
Mexican Paisano, Snake-killer, Chaparral 
Cock, and Cock-of-the-Desert. 
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When we first went to Arizona we were 
anxious to find a Road Runner. We 
found several old nests and occasionally 
we would catch a glimpse of a slim, long- 
tailed bird running through the cactus. 

One day, when we least expected it, a 
Road Runner slid across the road, hopped 
up into a cholla cactus, and was instantly 
lost to sight in the thorny mass. We 
drove around the bush slowly, once, 
twice; closer and closer till we could see 
through the tangle. But no Road Runner! 
She had disappeared, and yet she could 
hardly have escaped without our seeing 
her. A slight movement in the cactus— 
there she was, sitting bolt upright, hold- 
ing a lizard in her bill. Until she moved, 
she was as completely hidden as if she 
had not been there. 

I have occasionally seen an old Road 
Runner that takes a delight in outdistanc- 
ing a team of horses, but the bird is not 
accustomed to our modern method of 
traveling. 

One day a friend was spinning down 
the Oracle Road in his automobile, when 
at the turn a Road Runner dropped into 
line ahead and set the pace down the 
smooth stretch. he driver turned on a 
little more gasoline. The bird looked over 
his tail at the horseless carriage. It was 
gaining on him, 


As the machine bore down on the as- 


tonished bird, he became scared. He 
cocked his tail suddenly to put on the 
brake, made a sharp turn to the left, 


dodged into the cactus and creosote bush, 
and away he went, at top speed, as far as 
he could be seen. 

While some people accuse the Road 
Runner of lalling other birds, especially 
young Quail, our experience showed that 
he lived almost entirely on lizards. The 
young birds in the nest were fed on 
lizards from the time they were out of 
the egg. The reptile was always killed 
and thrust head down into the mouth of 
the youngster. The tail hung out of his 
mouth for a time, but as the head w as di- 
gested the young bird gulped a little now 
and then, ‘until finally the end of the 
tail disappeared (see pages 167, 186, and 
187). 
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WASHINGTON, HOME CITY AND SHOW PLACE 


playful child symbolizing the Infant Jesus. 

Besides the Old Lady Seated in an Arm- 
chair, the list includes several other Rem- 
brandts, among them the Death of Lucretia, 
often described as the canvas ‘“‘painted in 
gold”; a splendid Self Portrait, depicting 
the Dutch master in 1659 when trouble had 
put its lines upon his face; and a Portrait 
of a Young Man, dated 1662. 

Frans Hals is represented by a number 
of pictures, of which probably the best 
known is the Portrait of an Old Lady with 
a Prayer Book. This sympathetic inter- 
pretation of serene old age is signed under 
date of 1633. 

Mr. Mellon has expressed the wish to 
have his art treasures displayed in a build- 
ing so comfortably arranged and fitted that 
visitors will not suffer “museum fatigue,” 
and with this idea in mind the architect, 
John Russell Pope, has designed a per- 
fectly lighted edifice of spacious halls, with 
numerous seats where guests may rest while 
looking at the displays. 

Any discussion of Washington art treas- 
ures must include at least mention of the 
Corcoran Gallery of Art, the Phillips Memo- 
rial Gallery, the Freer Gallery of Art, and 
the National Collection of Fine Arts, for- 
merly the National Gallery of Art. All are 
distinctive. In the Phillips Gallery the 
pictures are hung as they would be in a 
home. 


THE CITY OUTGROWS ITSELF 


Washington circles, parks, and plazas are 
adorned with many memorials, some of out- 
standing artistic merit. For those interested 
in sculpture and other decorative arts, the 
city offers a field for months of study. 

Washington finds itself changed since the 
World War from a rather sleepy southern 
town to a bustling metropolis. When 
bureaus grow, as the Internal Revenue has, 
from 2,000 people to 10,000 in ten years, 
it becomes necessary to provide homes and 
office space for them. 

For nearly a century and a half the dream 
of L’Enfant of a perfectly planned Federal 
City has been progressing toward fulfill- 
ment. It is still far from complete, may 
never reach accomplishment in this genera- 
tion; but as interpreted by the plan of 1901 
it assures a Washington growing in beauty 
as well as stature. 

Aside from the official part of Washing- 
ton, which belongs of a right to the Nation, 
there is a familiar part which endears the 
city to its inhabitants. They are not pro- 
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vincial folk so far as their present place of 
residence is concerned. Perhaps the ma- 
jority of them are “exiles in a foreign land,” 
reserving their provincialisms for “back 
home.” 

The population includes 112,000 Gov- 
ernment employees, many of whom are 
more or less transients here, though thou- 
sands devote their lives to the Government 
service. Only about 8,000 persons are em- 
ployed in industry. In view of these facts, 
it is easy to understand why there is so lit- 
tle of vaunting local pride, so much of 
nostalgia for the Pacific coast, the Middle 
West, the South, the Northern and East- 
ern States. 

Virtually every Commonwealth of the 
Nation is represented by a State society 
in Washington. These organizations con- 
duct social affairs at which opportunity is 
afforded for back-home folk to get together. 
As the city is a show place of national ac- 
tivities, its population is a cross section 
of the people of the United States. Practi- 
cally every civilized nation is represented 
by a diplomatic delegation. 

For those of us who claim Washington 
as our home, the city has a definite appeal 
not in any way connected with the political 
generations that come and go. 

Since we cannot vote, we have no active 
part in political affairs. Administrations 
change, but the changes affect us little 
save by taking away friends and bringing 
in strangers with whom we soon become 
acquainted. 


WHAT A WASHINGTONIAN REMEMBERS 


If I should leave Washington, I suspect 
that some of the less important bits of 
experience here would linger in my memory 
longer than important public events. 

These things should I remember always: 
negroes dancing in the street on Hallow- 
een; the glow of flowers on green lawns; 
the easy drawl of a speech neither truly 
southern nor yet of the north; the flash 
of a cardinal in the trees of a park; the 
song of a warbler beneath my office window ; 
the lights of the city as I approached it 
from Arlington over the Memorial Bridge; 
fireworks in the Washington Monument 
grounds; the worn old leather chairs 
brought by Supreme Court Justices to their 
new marble temple; the mauve of fading 
light on the Japanese cherry blossoms, and, 
most precious of all, the somber glory of the 
Lincoln Memorial darkling above its image 
in the reflecting pool. 
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A GOLDEN EAGLE SCREAMS AT THE MICROPHONE 


Contrary to popular belief, these eagles are shy birds and only because of their extreme wariness 
have they been able to persist in most parts of the Rocky Mountain region. Usually they nest on 
inaccessible ledges, but occasionally in the tops of tall trees. Their outcry is rather disappointing. 
This youngster has only recently left the nest (page 712). 
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A PUZZLED MOCKINGBIRD SEEKS A RIVAL IN A LOUD-SPEAKER 


The bird heard his own voice, which had been previously recorded, coming out of the instru- 
ment, and, thinking it an interloper in his territory, darted at the offending case to drive it away. 
Round and round he fluttered, hunting for the other bird, until finally, completely flabbergasted, he 
stood thus—with his bill open, yet not daring to sing (page 699) 


HUNTING WITH A MICROPHONE THE VOICES 
OF VANISHING BIRDS 


By ArtHur A. ALLEN 


Professor of Ornithology, Cornell University 


With Illustrations from Photographs by the Author 


LMOST within the memory of men 
still living, four species of North 
American birds have become ex- 

tinct. In our museums will be found the 
dried skins or mounted specimens of the 
great auk, the Labrador duck, the pas- 
senger pigeon, and the heath hen. The 
Carolina parakeet seems about to follow 
them.* 

Until only a few years ago, the tooting 
of the heath hen could be heard each spring 
on the island of Martha’s Vineyard, but the 
thought of preserving its voice, in addition 
to its photographic image and stuffed effigy, 
never entered anyone’s mind. 

Yet there are many Nature lovers, inter- 
ested in the living bird as well as in its 
plumage and classification, who would like 
to know what sounds it made when it in- 
flated the tiny balloons on the sides of its 
neck and stamped its feet and flirted its tail. 

They would like to know what sounds 
were made by the millions of passenger 
pigeons described by Audubon and Wilson 
as darkening the sky for hours at a time. 
They would like to listen to the call of 
the Labrador duck and the other species 
that are gone forever. 

And today there are other birds, still liv- 
ing, which seem unable to compete with the 
march of civilization and which our chil- 
dren may know only as museum specimens. 
Should not their voices be preserved before 
it is too late? 

As we were talking this over one winter 
evening when I was beginning to plan a 
sabbatical leave from the University, my 
good friend Albert R. Brand suggested that 


* These ill-fated species have been described 
in detail in previous issues of THE NaTionaL GEO- 
GRAPHIC MacazINE. The Passenger Pigeon and 
the Heath Hen (under Prairie Chicken) were in- 
cluded in “Game Birds of Prairie, Forest, and 
Tundra,” by Alexander Wetmore, in The Magazine 
for October, 1936; the Carolina Parakeet in ‘Par- 
rots, Kingfishers, and Flycatchers,” by Dr. Wet- 
more, June, 1936; the Great Auk in “Birds of the 
Northern Seas,” by Dr. Wetmore, January, 1936; 
and the Labrador Duck in “Far-Flying Wild Fowl 
and Their Foes,” by Maj. Allan Brooks, October, 
1934, 
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a worthwhile undertaking would be the all- 
time preservation of the voices of vanishing 
birds. 

The idea grew, and soon we had a hunt- 
ing expedition well in mind—an expedition 
which would leave guns at home and would 
“shoot” the birds with cameras, micro- 
phones, and binoculars; its object: speci- 
mens of bird voices preserved on film, with 
such photographs, motion pictures, and 
field observations as would elucidate the 
habits and appearance of the living birds 
and determine better methods for their 
conservation. 

The American Museum of Natural His- 
tory, of which Mr. Brand is an Associate 
in Ornithology, approved of the project; 
the National Association of Audubon So- 
cieties gave us its blessing; Mr. Duncan 
Read loaned us additional motion-picture 
cameras; and the Brand-Cornell Univer- 
sity-American Museum of Natural History 
Ornithological Expedition was born. 


BIRD VOCALISTS PROVE TEMPERAMENTAL 


We had already had opportunity to learn 
something of the work we were undertak- 
ing. Not long after the first sound pictures 
appeared on the screen about ten years 
ago, an attempt was made by a well-known 
motion picture company to obtain a film 
release of singing birds as a demonstration 
of the quality of its sound-recording 
cameras. 

It is one thing, however, to invite an 
opera singer to step before the microphone 
and quite another to order a wild bird to 
do the same thing. For nearly two weeks 
two of their best operators, equipped with 
a sound truck, struggled with the problem, 
but just as they got their cameras and 
microphones into action the singing birds 
flew away. 

Finally, patience exhausted, they came to 
our Laboratory of Ornithology at Cornell 
for help, thinking that our knowledge of 
birds might supplement their knowledge of 
sound recording with desirable results. To 
make a long story short, we were able to 
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THE CORNELL UNIVERSITY-AMERICAN MUSEUM OF NATURAL HISTORY ORNITHOLOGICAL 
EXPEDITION MAKES A ROADSIDE STOP 


With the object of securing permanent records of the voices of vanishing species of birds and 
filming their habits, the Cornell ornithologists left Ithaca, New York, the middle of February, 1935, 


and traveled 15,000 miles, circling much of the United States in their quest. 


The truck at the left, 


equipped for camping and photography, had a collapsible tower on its roof to bring the photographer 
on a level with the tree tops; the truck at the right was equipped for sound recording. The micro- 
phone was supplemented by a large parabolic reflector shown between the trucks. 


help, and became so interested in the prob- 
lem that we conceived the idea of making 
a permanent record of the songs of all 
North American birds. 

This was not the province of the movie 
men, however, we were quickly assured. 
They now had enough film of singing birds 
for one release and that was as far as they 
desired to go. We could buy the truck for 
$30,000 and do it ourselves if we wished. 
But we didn’t have the funds. 

And so the problem rested until Albert 
Brand entered the picture with a love of 
birds in his heart and a desire to learn their 
songs. He studied with us at Cornell for 
a couple of years, saw the writing on the 
wall, and decided his would be the problem 
of filming the songs of North American 
birds. Furthermore, he would record the 
songs from the films on phonograph disks 
so that they would be available to anyone 
who wanted them. 


We little realized all the intricacies of the 
problem when we first started assembling 
the instruments necessary for this delicate 
kind of recording. But our colleagues at 
Cornell in the College of Engineering, Pro- 
fessors W. C. Ballard and True McLean, 
and Mr. Arthur Stallman, were very helpful. 

Soon, with their aid, we were embarked 
on a project that was to prove as fascinat- 
ing as it was difficult, and as time-consum- 
ing as it was productive, and that finally 
took us 15,000 miles with our sound truck 
and cameras in 1935 in an effort to record 
the voices of certain birds that are threat- 
ened with extinction. 


SEEKING THE RARE IVORY-BILLED 
WOODPECKER 


By the middle of February we were fully 
equipped and had started work in central 
Florida. Mr. Paul Kellogg, instructor in 
ornithology at Cornell and an expert in 
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sound recording, had been assigned to the 
expedition by the Dean of the College as 
the sound technician. Dr. George Sutton, 
Curator of Birds at Cornell, was to accom- 
pany the expedition as bird artist until we 
should find the ivory-billed woodpecker— 
a rather indefinite commission. James Tan- 
ner, a graduate student in ornithology at 
Cornell, was to accompany the expedition 
as general handy man to assist in both the 
sound recording and the photography. Mr. 
Brand and the author were to plan the 
itinerary and take charge of the photog- 
raphy and the ornithological observations. 

One of the first objects of the expedition 
was the rediscovery of the ivory-billed 
woodpecker, perhaps the rarest of the 
North American birds and at one time 
thought to be extinct.* 

In central Florida in 1924 the author 
and Mrs. Allen had discovered a pair that 
were later collected by local taxidermists, 
and the expedition planned to spend March 
in the same general region of Florida search- 
ing for another survivor. Whenever con- 
ditions were suitable, of course, we would 
catch the songs of other birds as well. 


LEAVES NO LONGER WHISPER, THEY 
SHOUT 


It must be realized that when the song 
of a bird is amplified enough to cause 
a recording lamp to flicker sufficiently to 
make a record on the film, every other 
sound is amplified too. Many a time rec- 
ords of beautifully clear songs are rendered 
worthless by the passing of an automobile 
a block away or even by the rustling of a 
slight breeze among the leaves. The whis- 
pering leaves of the poets are shouting 
leaves to the sound recorder; the babbling 
brooks no longer babble; they roar. 

So each morning we arose at daybreak 
before the milk trucks, the tractors, the 
roosters, the hounds, and the innumerable 
other sounds of civilization became too fre- 
quent, and recorded the voices of such fa- 
miliar Florida birds as the mockingbird, 
the cardinal, the Florida wren, and the 
ground dove. 

When conditions were inauspicious for 
recording, we spent long hours and covered 
many miles hunting for ivorybills. On 
some of these trips we obtained records or 
films of such unusual species as the sand- 


* See “Woodpeckers, Friends of Our Forests,” 
by T. Gilbert Pearson, NationaL GEOGRAPHIC 
MacazinE, April, 1933. 
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hill crane, the southern bald eagle, the 
American egret, the wood ibis, and the Au- 
dubon’s caracara, which is near the north- 
ern limit of its range on the Kissimmee 
Prairie. 

Nor were our labors ended with the set- 
ting sun, for we were always looking for 
ideal conditions to record the evening con- 
certs of the barred owls, the limpkins, and 
the chuck-will’s-widows. 

One of the unusual places we visited in 
Florida was ‘‘Manywings,” the home of Mr. 
W. E. Browne near Grandin. Here the 
familiar garden birds have grown so tame 
that they come to his call, and nine or ten 
species have learned to catch from the air 
fragments of peanuts which he tosses to 
them (page 702). 

The blue jays, which are particularly 
wary in most places, are especially adept 
at darting from the trees like flycatchers to 
snatch the titbits in mid-air. Most re- 
markable of all is the tameness of a Florida 
crane which comes to the back door for 
cornbread. 

While we were recording the voices of 
some of Mr. Browne’s birds and the truck 
door stood open, an inquisitive Florida 
wren so quickly accepted us into the fam- 
ily that she carried nesting material into 
the truck. Before Mr. Kellogg realized it, 
she had made a good start on her nest at 
his elbow, as if she would induce him to 
remain and make his home with her. What 
greater show of hospitality has Florida to 
offer ? 


CHALLENGING AN UNSEEN RIVAL 


Quite different was our experience in 
Winter Park when we were testing some of 
the film we had exposed. We had our 
projector set up inside the house with the 
window partly open. One after another 
the songs of different Florida birds poured 
from the loud-speaker with nothing to dis- 
turb our critical ears until the song of a 
mockingbird came on. 

Then, as the liquid notes began to vibrate 
across the room, we became aware of a 
tapping at the window and there, fluttering 
against the pane, was our favorite garden 
mocker bristling with resentment. This 
house and garden were his, and he obvi- 
ously objected to any other mockingbird 
singing in his territory. 

When we placed the loud-speaker in the 
garden and played the mockingbird’s song 
again, it was almost pathetic to watch the 
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JOE HOWELL LOOKS IN ON A CARACARA’S NEST 


It is a difficult climb to the top of a cabbage palm, but the investigator negotiated the smooth 
bark, the rough crown, and the sharp fans to get a glimpse of the young birds about ready to leave 


home (pp. 702-3). 


He discovered that they had been banded, each bearing a number recorded by 
the Bureau of Biological Survey at Washington, D. C. 


A vulturelike bird of prey, Audubon’s 


caracara captures snakes, lizards, and other animals, or joins buzzards feeding on carrion. 


bird’s amazement when he flew at the song 
but could find no bird on which to vent his 
wrath (page 696). 

In Florida we were unsuccessful in our 
search for the ivory-billed woodpecker. If 
it still occurs in this part of its former range, 
it will take keener ears or luckier observers 
than we to find it. 

So the last of March we started for 
Louisiana, where Dr. T. Gilbert Pearson 
had reported the finding of an ivorybill by 
Mason D. Spencer near the Tensas River 
in 1932. 

On our way we stopped at Beachton, 
Georgia, at the charming home of Herbert 


Stoddard, the great authority on the bob- 
white. He had arranged with Col. L. S. 
Thompson to bait up a flock of wild turkeys 
on a chufa patch in a clearing on his plan- 
tation so that we could secure motion pic- 
tures and voice recordings of these shy, 
absolutely feral birds, uncontaminated by 
any domestic blood.* 

One familiar only with domestic turkeys 
little realizes the wariness of these grand 
old birds, or the stealth necessary to get 
within camera distance. 

* See “Game Birds of Prairie, Forest, and Tun- 
dra,” by Alexander Wetmore, NationaLt Gero0- 
GRAPHIC MAGAZINE, October, 1936. 
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WILD TURKEY GOBBLERS STRUTTED UNCONCERNEDLY BEFORE THE MICROPHONE 


With corn and peanuts the birds were baited to this clearing in the forest on the Colonel Thomp- 
son estate at Thomasville, Georgia, by Herbert Stoddard and Albert Stringer. The sound truck and 
cameras were concealed in blinds built two weeks before. 


LESSER PRAIRIE CHICKENS CROUCH FOR ATTACK WITH WARLIKE GOBBLES 


In spring the males repair to flat-topped knolls in groups of from four to as many as 40. Each 
bird sets up a little domain some 25 feet square and proceeds to fight with all his neighbors. Thus 
the boundaries become fixed, and each learns to respect the rights of others, so that when the females 
arrive after six weeks of battle, there is no grand rush (page 711). 
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“AOW-AOW” THE LIMPKIN CRIES, LIKE SOMEONE HAVING A TOOTH PULLED 


The weird sound may be the origin of many a superstition connected with Florida’s swamps 


and savannas, where this noisy “crying bird” lives. I 
The long-legged wader’s favorite food is a large 


up and down like those of a mechanical toy. 


When flying, the limpkin’s wings flap jerkily 


fresh-water snail, which it extracts without breaking the shell. 


Fortunately for us, Colonel Thompson 
had directed his superintendent, Albert 
Stringer, to build a blind of pine boughs two 
weeks before our arrival, so that the tur- 
keys would have time to get accustomed 
to it. 

Corn and peanuts were scattered some 20 
yards in front of the blind each day, and 
when we arrived we found many signs of 
turkeys, deer, quail, squirrels, and mourn- 
ing doves that had been frequenting the 
spot. 


NOT A GOOD GOBBLING MORNING 


The day before we planned to make our 
record the sound truck was driven into the 
blind and completely concealed; the cable 
was stretched 250 feet to another blind 
where I could sit with Mr. Stoddard and 
aim the sound reflector at the gobblers 
when they should come off their roosts and 
advance toward the field. In the hope of 
attracting a gobbler within recording range, 


Stoddard armed himself with his turkey 
call and imitated the sound of a hen turkey. 

But turkeys are capricious birds. Tur- 
key hunters will tell you that certain days 
are ‘“‘good gobbling mornings,” and on other 
days not a gobble will be heard. Not one 
of the three days at our disposal proved to 
be a good gobbling morning and we had 
to content ourselves with mediocre sound, 
though we obtained some good film of a 
flock of hen turkeys and two magnificent 
old gobblers (page 701). 

It was interesting to watch from ambush 
their varying responses to the different 
morning sounds. To most they paid slight 
attention, but at anything suggestive of 
human presence they were extremely wary. 
Instantaneously they would change from 
full display, when they were the most con- 
spicuous objects on the landscape, to sleek, 
trim creatures that miraculously disap- 
peared into their environment, as if they 
had been swallowed by the earth. 
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To “SHOOT” THESE WOOD IBISES, THE AUTHOR STOOD WAIST-DEEP IN A SWAMP 
Flocks of the flinthead, silent ghost of Florida marshlands, are often seen in the skies, soaring 


in great circles like buzzards. 


made little difference because they are virtually voiceless when fully grown. 


It was difficult to get the sound truck near the birds, but this 


Breeding in colonies 


sometimes numbering several thousand pairs, they nest year after year on the same platforms of 


sticks, built high in trees. 
its feet to force fish to the surface. 


Their eyes, which are extremely quick 
to notice any motion, are apparently not 
very keen at seeing objects at rest. On 
one occasion two old gobblers approached 
within thirty yards of Stoddard and me as 
we crouched immovable behind the sound 
mirror in full view. 


RECORDING THE LIMPKIN’S EERIE CRY 


From Beachton, at Stoddard’s suggestion, 
we went south to the Wakulla River, Flor- 
ida, where we hoped to get within record- 
ing distance of the limpkin, or crying bird, 
another of the main objectives of our trip. 

Here a magnificent underground stream, 
crystal clear, comes to the surface as a 
spring 185 feet deep and flows gently to the 
Gulf. Its waters teem with fish which 
can be observed easily even at considerable 
depth. The banks of the river are clothed 
with beautiful moss-covered cypress where 
hundreds of anhingas, or snakebirds, nest, 


When fishing in a pond, the wood ibis often muddies the water with 
It is the only stork found nesting in the United States. 


as well as many herons, ospreys, and other 
fish-eating birds. 

Most interesting of all, however, are the 
limpkins. About the size of bitterns but 
related to the cranes, they are dark brown 
spangled with white. They have been at- 
tracted to this beautiful stream by the 
abundance of a large, aquatic snail (Amput- 
laria, now called Pomacea), which is their 
principal food (opposite page). 

The snails are largely nocturnal, and so 
are the limpkins. At night the loud, wail- 
ing cries of the birds reverberate up and 
down the river, sending shivers down one’s 
back. It would not be difficult even for 
the most prosaic person to imagine that 
some lost soul had come back to earth, or 
at least that some luckless black brother 
was losing his leg to an alligator. 

Here, enthralled by the magical scenery 
which was rendered even more eerie by the 
hooting and laughing of the barred owls, we 
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spent several days. We had little difficulty 
in recording the weird cries of the limpkin 
and filming its habits, as well as those of the 
snakebirds, ospreys, and Ward’s herons. 

From the Wakulla River our expedition 
proceeded to northern Louisiana, which we 
found largely under water, with all but the 
improved roads impassable to our trucks. 
The stickiness of this Louisiana mud, or 
“sumbo” as it is called, is exceeded only 
by its hardness when it is thoroughly dried 
out. Then it is as hard as stone, and in a 
dry season one can drive anywhere; but let 
a little water fall upon it and one sinks in 
it almost literally up to the knees. 

So here our search for the ivorybill was 
greatly retarded, and had it not been for 
the kind offices of our friend Mason Spen- 
cer, the local representative in the State 
Legislature, and J. J. Kuhn, a member of 
the State Conservation Department, our 
hunt would probably have been in vain. 


FOUND: THE ELUSIVE IVORYBILL 


As it happened, however, we spent but 
three days tramping through the jungle be- 
fore we not only located a pair of ivorybills 
but actually found the nesting cavity 43 
feet from the ground in a dead swamp 
maple. Furthermore, the nest was only 
seven miles from an improved road, which, 
in an unbroken forest 18 miles wide and 30 
miles long, was indeed fortunate. 

It was obviously impossible to consider 
taking the sound truck, with its 1500 
pounds of equipment, into the swamp, but 
it was not beyond possibility to consider 
getting in with a wagon and a few mules. 

The mayor and sheriff of the nearest town 
where electricity was available entered into 
the project with enthusiasm. They offered 
us the jail and its courtyard in which to 
dismantle the truck, unsolder all the con- 
nections, and set up the equipment in a 
wagon. 

We furnished much amusement to the 
inmates of the jail as we worked, and 
when word of our objective got around, 
several of them volunteered confidentially 
the information that they could show us 
more of these “peckerwoods”’ if we could 
arrange a leave of absence for them with 
the jailer. 

It required a day to eviscerate the truck 
and another day with four stalwart mules 
to haul the wagon into the swamp and set 
up our unique sound laboratory within 300 
feet of the ivorybills’ nest. 
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Here we camped for eight days, piling 
up palmetto fans on the roots of a giant 
oak to keep our blankets out of the water. 
Twenty-four-power binoculars, mounted on 
a tripod and focused on the nest tree, kept 
us informed of all the happenings, while 
the sound mirror brought us the calls. We 
christened our location ‘(Camp Ephilus” in 
honor of the scientific name of this rarest 
North American bird—Campephilus prin- 
cipalis (page 711). 

Gradually the birds became somewhat 
accustomed to our presence and we dared 
build a blind in the top of a rock elm on 
a level with the nest and only twenty feet 
away. It was a thrilling experience to sit 
and listen to the conversations and watch 
at such close range the exchange of cour- 
tesies as these strikingly beautiful birds 
changed places on the eggs (pages 712, 
713). 

The brilliant scarlet crest of the male, 
the gleaming yellow eye, the enormous 
ivory-white bill, the glossy black plumage 
with the snowy-white lines from the head 
meeting in the glistening white of the wings, 
are as vividly pictured in my mind as if I 
were still sitting on that narrow board in 
the tree-top, not daring to shift my weight 
and feeling it gradually bifurcating me with 
wedgelike efficiency. 

For five days we recorded all the hap- 
penings at the nest, taking turns with the 
glasses so that not a moment’s observations 
would be missed, hoping we might discover 
some clue as to why the birds are appar- 
ently unsuccessful in rearing young. 

But all the events were rather common- 
place. Each morning at 6:30 the male bird 
tapped on the inside of the nest hole; as he 
grew more impatient he stuck his head out 
and gave a few “yaps” or “kents” in no 
uncertain tone, but he never left his post 
until the female arrived. 

A little intimate conversation then en- 
sued, and she entered, but before he took 
off through the forest he often spent 15 or 
20 minutes arranging his plumage and 
scratching as if he were infested with mites. 
This, we later discovered, must have been 
the case. 


MRS. IVORYBILL OUT ALL NIGHT 


During the day the two birds took turns 
incubating in about two-hour shifts, but the 
female always arranged it so that she could 
leave for the night at 4:30 p. m. and not 
return until the following morning at 6:30. 


HUNTING WITH A MICROPHONE 707 


PART OF THE “ROAD” TO THE IVORYBILLS’ NEST WAS UNDER WATER 


One of the expedition’s chief objects was to record the voice of the rare ivory-billed woodpecker. The 
almost total disappearance of this magnificent bird baffles ornithologists. Once locally abundant, it is now 
found in a few isolated swamps. To locate a nest, Dr. Allen searched for the large chunks of bark which 
the bird strips from trees. A mule team dragged the expedition’s equipment through sticky mud to the nest. 


READY TO RECORD A RARE VOICE 


James Tanner points the apparatus at the ivory-billed woodpeckers’ nest so 
that all of their vocabulary can be recorded when they change places on the 
The microphone is hung at the focal point of the parabolic reflector, and 
the mirror is sighted at the birds through the telescope on one side. 


eggs. 


At least, this was the schedule every day 
during the time that we observed them. 

We wanted to remain with the ivorybills 
until their eggs hatched and the young 
were reared. But we heard from our friend 
Verne Davison that if we wished to study 
and record the lesser prairie chickens in 
western Oklahoma we must hasten on so as 
to get there before the first of May. 

So, torn between two desires and anxious 
to make the most of all opportunities, we 
sent for the mules and broke camp, plan- 
ning to return in three weeks when the 
young should be nearly fledged. In two 
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days we had our 
sound truck reas- 
sembled in prep- 
aration for the 
work in Okla- 
homa. 

At this time, 
however, dust 
storms were rag- 
ing on the prairie, 
and we delayed 
our journey to ac- 
cept the kind in- 
vitation of E. A. 
MclIlhenny to 
visit his beauti- 
ful estate and 
bird sanctuary at 
Avery Island, 
Louisiana. Here 
we spent three 
enchanting days 
recording the 
daily life in his 
“Bird City.” 

This is an 
amazing object 
lesson in bird 
protection, show- 
ing what man 
can accomplish 
through thought- 
fulness and kind- 
ness toward bird 
life. Beginning 35 
years ago when 
the snowy heron 
had become quite 
rare, Mr. Mc- 
Tlhenny has grad- 
ually built up a 
large colony on 
an artificial pond 
of his own cre- 
ation. At the time of our visit in late April 
it certainly numbered 10,000 birds, and as 
many again, we were told, were yet to come 
(pages 703, 710). 


A BULL ALLIGATOR’S FEARSOME BELLOW 


Here we recorded the curious froglike 
croakings of the snowy egrets, and, by 
unusual good-fortune, captured the bellow 
of a huge bull alligator. It is a thrilling 
sound—like the roar of a lion, but rendered 
more terrifying by the sight of the churn- 
ing water, and it certainly must be effective 
in intimidating lesser male alligators and 
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“CAMP EPHILUS” WAS NAMED IN HONOR OF THE IVORYBILL 


To get to the nest, which was seven miles from an improved road in a forest 30 miles long and 
18 miles wide, the party had to transfer all equipment to a farm wagon hauled by four mules. 
The wagon became the sound laboratory and the camp was christened with the generic name of 


the bird sought (page 706). 


keeping them from the chosen territory. 

The bull alligator lies at the surface of 
the water, inflating the large air sacs on the 
sides of his neck. He then submerges his 
ponderous body, while the armored head 
and tail protrude menacingly. Thereupon 
he emits his thunder while the heavy plates 
on his back seem to vibrate and cause the 
water above to dance and shoot spray into 
the air (page 710). 

It was now the last of April and another 
message from Davison started us westward, 
though we were loath to leave our genial 
host and his marvelous bird sanctuary. 

When we reached western Oklahoma a 
dull fog gradually obscured the landscape, 
and as the wind whipped over the barren 
fields and swirled across the road, we real- 
ized that we were in the midst of a real 
“Panhandle” dust storm. 

Furthermore, the storm continued with- 
out much abatement for seven of the eight 
days that we spent on the Davison Ranch 


near Arnett. It had scarcely rained for 
three years and from fields that had once 
been plowed the surface soil and the very 
seed was blown into neighboring counties. 

The Davison Ranch itself, however, is 
largely covered with tiny oaks which the 
natives call “‘shinnery.” Here in the dust- 
covered shinnery we were to study the 
lesser prairie chickens, photograph their 
curious courtship antics, and record their 
gobbling calls. 

The cattle eyed us curiously when we 
first erected one of our observation blinds 
near the home of a burrowing owl. This 
blind was made of artificial grass mats, 
greener than anything in that whole coun- 
try, greener than anything the heifers had 
ever seen. Instinctively they came lumber- 
ing in from all quarters to get a luscious 
meal. 

The effect of habit on these same heifers 
was even more amusing after their first se- 
vere rain storm. The downpour not only 
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SOME 20,000 SNOWY HERONS SEEK THE PROTECTION OF MC ILHENNY’S “BIRD CITY” 


In this celebrated rookery at Avery Island, Louisiana, the’ microphone was set up near several of the 
nests to record the neighborhood gossip. The talk was far from musical. 


Photograph by James Tanner 
THE BELLOW OF THE ALLIGATOR WAS SUCCESSFULLY RECORDED 


When the reptile bellows, the horny plates on its back vibrate, causing the water to dance 


and shoot spray two feet above the surface. Air sacs resembling those of a huge leopard frog can 
be seen at the sides of the neck. Through the courtesy of E. A. McIlhenny, the fearsome performance, 
which serves the same function as a bird’s song, was caught by camera and microphone (page 708). 
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»h by P. P. Kellogg 


For five days the members of the expedition made continuous observations, through a pair of 


powerful binoculars (pages 712 and 713). 


The camp at the base of this large oak was surrounded 


by water, and palmetto fans kept the blankets out of the mud (page 706). 


laid the dust, but filled every depression 
in the ground with water, including those 
trodden by the cattle themselves around 
the drinking vats that were normally kept 
filled by windmills. Never before had they 
seen standing water except in these vats 
and never had they drunk out of anything 
else. So now, with the vats in the center 
of large ponds, they could be seen wading 
out to them to get a drink. 

Each morning and again at evening dur- 
ing the spring on the Davison Ranch, the 
lesser prairie chicken cocks assemble in 
groups of from four to forty on certain flat- 
topped knolls in the shinnery to compete 
with one another in a show of prowess, both 
of voice and of bodily vigor (page 701). 

For six weeks the males engage in these 
matches before the females intentionally 
visit their gobbling grounds. Each male 
comes back to exactly the same spot each 
morning and gradually forces upon his 
neighbors a respect for his territory, some 
25 or 30 feet square. 

Many of the combats are mere gestures 
or feints of anger, but others are sufficiently 
severe to scatter feathers over the shinnery. 


Sometimes when the males jump at one an- 
other and strike with their wings, a hap- 
less bird is flipped clear over onto his back 
by a stronger rival. 

Each morning from April 25 to May 2 
found us at the gobbling grounds of a group 
of 26 males with the microphone staked 
out in the territory of some aggressive cock. 
Seven of the eight mornings the wind 
howled in the microphone and the dust 
blew, but at last it was quiet and we se- 
cured a nearly perfect recording of the 
birds’ sounds, from the pattering of their 
feet and the silken twitching of their tail 
feathers to the loud gobbling that follows. 


COCKS ARE HEARD TWO MILES AWAY 


This gobbling is accompanied by the 
swelling of the little balloons on the sides 
of their necks, which serve as resonators. 
These air sacs, really dilations of the esoph- 
agus, swell up to the size of hens’ eggs when 
the mouth and nostrils are closed and air 
is forced into them from the lungs. 

The sound itself is produced by the vi- 
bration of tiny membranes in the syrinx, 
or voice box, at the lower end of the wind- 


AN IVORY-BILLED WOODPECKER LEAVES HOME: AND HIS MATE TAKES 
HER TURN ON THE EGGS 


The birds work in two-hour shifts during the day, but the female leaves her 
partner on duty all night—so that she always knows where he is, says the 
The nest hole was 43 feet up in a dead swamp maple and measured 
The great amount of white in the wings distinguishes 
this bird from the commoner pileated woodpecker. 


author! 
41% inches in diameter. 


pipe. Such resonance is given to the sound 
by the neck sacs that the birds can be heard 
for two miles on a quiet morning. 

The strong winds made sound recording 
very difficult in western Oklahoma, though 
such clarion calls as those of the western 
meadowlark and the ‘whip-whirr” of the 
burrowing owls at dusk came through very 
distinctly. We failed to record, however, 
the white-necked ravens and Mississippi 
kites which, while rare in many parts of 
their range, are fairly common on _ the 
Davison Ranch. 
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From _ Okla- 
homa our expedi- 
tion moved north 
and west through 
the barren, wind- 
swept prairies of 
western Kansas 
into the ver- 
dant irrigated 
stretches of east- 
ern Colorado, 
and thence to 
Colorado Springs 
and Denver. 

Here we were 
met and gener- 
ously assisted by 
Mr. Robert Nied- 
rach, Curator of 
Birds at the Colo- 
rado Museum of 
Natural History. 
Director J. D. 
Figgins kindly re- 
lieved him of 
other duties so he 
could help us in 
our efforts to re- 
cord and film the 
golden eagles and 
prairie falcons 
which are still 
not uncommon in 
the vicinity of 
Denver. 

Never shall I 
forget the experi- 
ence of lying 
prone for four 
hours on a flat 
rock at the edge 
of Box Elder 
Canyon, a few 
miles north of 
Fort Collins, 
watching and waiting for a golden eagle to 
return to its eyrie. 

Directly below me the cliff fell away 750 
feet, while the nesting ledge was only 60 
feet down. I was covered with one of our 
grass blinds so that the eagle would not see 
me and, unknown to me until I tried to 
shift my position, the boys had piled so 
many rocks on the edge of the blind to keep 
me from falling off the cliff that I could 
not even roll over. 

At last the majestic bird sailed in with 
a jack rabbit in his talons and the young 
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eagles screamed 
with anticipation 
at his approach. 
The picture im- 
pressed upon my 
mind was _ well 
worth all the fa- 
tigue of the jour- 
ney up the moun- 
tain and the long 
wait on the hard 
rock at the edge 
of the canyon. 


EAVESDROPPING 
AT AN EAGLE’S 
NEST 


A few days 
later Bob Nied- 
rach led us to an- 
other eagle’s nest, 
in Willow Tree 
Canyon near 
Denver, where 
we could actually 
drive the sound 
truck almost to 
the cliff’s edge. 

We padded the 
microphone, lest 
it strike a rock, 
and let it down 
about 60 feet on 
its cable to the 
nesting ledge. 
Then, concealing 
the trucks in a 
grove of pines 
near by, we spent 
the night on the 
bunks within 
them. 

The next morn- 
ing at daybreak 
we clamped on 
the earphones to 
learn what was happening at the nest, 
which, of course, we could not see. It was 
interesting to hear the many species of 
birds in the canyon below greet the new 
day with their various twitterings, screech- 
ings, or carols. 

There was a canyon wren, too far away 
to record, whose song, a series of rich, de- 
scending whistles, came through beauti- 
fully. A red-shafted flicker called close at 
hand. A black-headed grosbeak and a west- 
ern tanager, with songs almost exactly like 
our eastern rose-breasts and scarlet tana- 


southern Indiana. 
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IVORYBILLS CHANGE PLACES—THE FIRST PHOTOGRAPH EVER TAKEN 
OF A NESTING PAIR 


The ivory-billed woodpecker is now perhaps the rarest North American bird 
and from time to time has been thought extinct, though it formerly was found 
locally throughout the Gulf States and as far north in the Mississippi Valley as 
The species is about the size of a crow, and the male has a 
flaming red crest, that of the female being black. 


gers, could be heard faintly up the canyon. 
A long-crested jay screeched and a flock of 
violet-green swallows and white-throated 
swifts came forth from the crannies in the 
rocks and twittered past the microphone. 

About 7:30 a loud crackling in the 
“mike” told us that the eaglets had arisen 
and were doing their daily dozen—jumping 
up and down on the nest and fanning their 
wings. 

About 8 o’clock they began to scream, 
and looking out of the truck window we 
could see one of the parent birds coming 
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FRANKLIN’S GULLS AND WHITE-FACED GLOSSY IBISES NEST TOGETHER 


These two species join forces in large colonies in the tules of the Bear River Marshes, Utah. 
Apparently they do so from force of circumstances rather than sociability, for the expedition 
learned, by watching from blinds, that they pass most of their time fighting. An excellent flyer, the 
white-faced glossy ibis (right) travels miles for a meal of crustaceans, earthworms, water insects, 


or frogs. 


out of the east. In majestic circles it sailed 
over the canyon, looking the ground over 
to make sure that all was safe. From its 
talons dangled a large jack rabbit. 

Now the screams of the hungry eaglets 
became more and more excited as, in nar- 
rowing circles, the old bird dropped lower 
and lower. Finally, in one long graceful 
sweep, it disappeared below the rim of the 
canyon and a moment later we heard the 
crash of twigs as it landed on the nest. 
There were no cries from the old bird; 
silently she came and silently she left. 
Only the calls of the young were recorded. 

A more obliging creature was the dashing 
prairie falcon that had its eyrie on a simi- 
lar vertical cliff at the mouth of a canyon 
near Denver. Its wild screams, whenever 
we approached the cliff, made it easy to re- 


Franklin’s gull nests in marshes and is seen on United States coasts only in winter. 


cord and the photographing was not diffi- 
cult.* 

At the bottom of the same precipice 
under an overhanging cliff, long ages ago 
the home of cliff dwellers, a little canyon 
wren had built its nest, and the resounding 
whistles of the male were clearly recorded 
when once we discovered his favorite song 
perch on a near-by rock. 

One of the most appealing experiences of 
the trip was at the home of a mountain 
plover in the arid prairie country east of 
Denver. It was one of those uncertain days 
when one can count a_ half-dozen rain- 
storms in different directions while the sun 
shines brightly overhead. Eventually one 


* See ‘“Week-ends with the Prairie Falcon,” by 
Frederick Hall Fowler, NationaAL GEOGRAPHIC 
Macazinr, May, 1935. 
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LOVELY LOGAN CANYON IS A HAPPY HOME FOR THE WATER OUZEL 


There were plenty of these birds along this mountain torrent and they were not difficult to 
photograph, but the rush of the turbulent current over the rocks made so much noise that ordinary 


methods of recording their song were impossible. 


The microphone was therefore removed from its 


parabolic reflector and fastened to a rock at the edge of the stream where one little musician sang 


at daybreak for posterity (page 716). 


of the storms headed directly for us, and 
soon we were being pelted with hailstones 
larger than marbles. 

There was no shelter anywhere on the 
prairie and as we hastened into the truck 
we noticed the alarm of the birds about us 
when the hailstones struck around them. 
We drove the truck to within eight inches 
of the plover’s nest to protect the eggs, 
and immediately the bird returned to the 
nest (page 720). 


HOW A MEADOWLARK GAVE THANKS 


Then birds started flying to us from all 
directions, especially the showy lark bun- 
tings, and soon there were some twenty of 
them sitting beneath the truck. 

Then came a western meadowlark, piti- 
fully frightened. He longed for the shelter 


of the truck, but he was a timid bird and 
each time he approached within ten feet of 
the car, and could see us inside, his courage 
deserted him and he ran back. Three or 
four times he advanced as hailstones hit 
around him, but just as often he retreated. 

At last, summoning all his courage, he 
made a rush for the car and slipped safely 
beneath with the other birds. And when 
he found himself secure at last, he loosed 
his feelings in one of those clear, beautiful 
songs that endear this bird to all westerners. 

From just a few inches under our feet his 
carol of thanks burst through the car and 
for a moment turned our thoughts to those 
countless natural dangers which constantly 
beset all wild creatures and to which we so 
seldom give heed. 

Northward and then westward through 


716 THE NATIONAL GEOGRAPHIC MAGAZINE 


IN DASHING ROCKY MOUNTAIN STREAMS THE WATER OUZEL IS AT HOME 


It gets a large part of its food from aquatic insects, which it captures by diving into the turbulent 
water and walking along the bottom. 
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A SPIRIT-OF-THE-SPRAY MADE MELODY IN LOGAN CANYON 


With the microphone on the rock from which the water ouzel, or dipper, sang at daybreak, the 
bird’s voice was caught in spite of the rushing water; for the singer’s bill was often less than two 
inches from the diaphragm. Sometimes the performer mounted to the instrument itself, but then its 
little claws made scratching sounds that ruined the recording. 
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arid Wyoming the expedition wound over 
the mountains to Logan, Utah, where I was 
scheduled to give a course of lectures in 
ornithology at the Utah State Agricultural 
College. 

We traveled through the beautiful Logan 
Canyon where we had our first opportunity 
to get really acquainted with the dippers, 
or water ouzels, which live along most of 
the dashing Rocky Mountain streams. 
Famed for its mockingbirdlike song, which 
is often heard in midwinter, the dipper pre- 
sents a difficult problem for the microphone 
because, with normal amplification, the 
noise of the stream drowns out all other 
sounds. 

Hence, we studied intently a pair that 
had built their mossy nest on the side of a 
huge bowlder, to determine some method 
of capturing the song amid the rushing 
water. We often saw the little bird plunge 
headfirst into the whirling stream, using its 
wings as flippers and running along on the 
bottom in search of May-fly and stone-fly 
larvae. The mountain torrent held no ter- 
rors and the bird’s dense plumage shed 
water like a duck’s. 


NO “MIKE FRIGHT” HERE 


The song season was nearly over, but we 
soon discovered that this little dipper had 
a favorite rock from which, early in the 
morning, it sang before going in search of 
food for its young. 

It was a simple matter the next morning 
to fasten the microphone to the rock and 
have the bird’s bill within two inches of the 
diaphragm while it was singing. Indeed, 
at times it mounted to the microphone it- 
self to sing, but then the scratching of its 
tiny claws ruined the recording (opposite 
page). 

In the beautiful Cache Valley of Utah, 
into which Logan Canyon empties, we found 
many fascinating birds, and during our two 
weeks’ stay added 15 species to our already 
long list of records. Birds like the long- 
billed curlew, the black-necked stilt, the 
western willet, and the avocet, which we 
think of as very rare in the East, are truly 
common there (pages 718, 719). 

Even on the campus of Utah State Agri- 
cultural College the lovely lazuli buntings, 
lark sparrows, Cassin’s purple finches, and 
black-headed grosbeaks made bird observ- 
ing a real pleasure. 

Our normal method of recording at day- 
break, however, was completely upset, for, 
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with the setting of the sun, there poured 
down the canyons from the snow peaks 
above a strong, cooling breeze that con- 
tinued until 6 o’clock the next morning. 
This was, no doubt, as delightful to the 
sleepers as it was annoying and frustrating 
to our recordings. It proved a blessing in 
disguise, however, to some of the party, for 
Kellogg and Tanner could sleep that much 
longer while I continued to arise at 4:30 to 
lead my class of students afield to observe 
the birds. 

Many afternoons we drove to the Bear 
River Marshes, about 22 miles southwest 
of Logan, and enjoyed the innumerable 
waterfowl that had congregated there: 
ducks by the thousand, Franklin’s gulls, 
Brewster’s egrets, white-faced glossy ibises, 
western and eared grebes, and others too 
numerous to mention, and certainly too 
numerous to photograph satisfactorily in 
the short time at our disposal (page 714). 

Several pairs of snowy plovers had laid 
their eggs in the middle of a gravel road 
leading into the marsh from Brigham and 
would dash off their nests just long enough 
to let each car pass over and roll by. There 
were literally scores of these interruptions 
daily, but the birds continued to live in the 
middle of the road (page 720). 

The last week of June found us headed 
northward toward eastern Idaho to look 
for trumpeter swans. It is thought that 
only about 75 individuals of this species 
remain alive in all the United States, though 
at one time it was not an uncommon bird 
throughout the West. 

Arriving at Henrys Lake, we scanned its 
surface with our binoculars and discovered 
a pair of these birds swimming near a sub- 
merged island in the middle of the lake. 
Finding very comfortable quarters at the 
Bar L Ranch close by, we decided to stop 
for a few days. 


TRUMPETER SWANS REFUSE TO TRUMPET 


Next morning we surveyed the lake more 
closely and found that there were 19 swans 
staying there, one of which had already 
molted its wing feathers and was unable 
to fly. None of the birds was nesting, how- 
ever, even the mated pair in the center of 
the lake having been discouraged by the 
changing water level, for the lake was being 
used for water storage by a power com- 
pany. 

We were hopeful that some of the flock 
might fly around and do some trumpeting 
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AMERICAN AVOCETS TAKE TURNS SITTING ON THE NEST 


In this case the female was more timid than the male, and after the observation blind was in- 
stalled near by she always waited for the male to take his position over the eggs before offering to 
do her share of the home duties. 


MRS. AVOCET BUNTS HER MATE FROM THE NEST 


When the female finally made up her mind all was safe, she had difficulty dislodging her 
mate from the eggs. Once in possession, she did not settle immediately but fidgeted for several 
minutes, disturbed by the sound of the motion-picture camera 
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AN AMERICAN AVOCET MAKES CAREFUL PREPARATIONS BEFORE COVERING ITS EGGS 


They are so large compared to the size of the brooder’s body that it is difficult to cover all 
four of them. Before settling upon the eggs the bird usually turns them with its bill and adjusts 
them so that the small ends are toward the center like wedges of a cut pie. 


IN INCUBATING, THE AMERICAN AVOCET MUST BE A CONTORTIONIST 


The long legs are folded and straddle the nest. When feeding, avocets use the curious upturned 
bill like a scythe. Flat at the tip and as thin as a knife blade, it is swung from side to side to gather 
marsh flies and their larvae from soft mud or from the surface film of shallow water. 
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A STONY HIGHWAY OFFERS A NESTING PLACE FOR THIS SNOWY PLOVER 


The little bird laid its protectively colored eggs in the middle of a gravel road leading out to 
the Bear River Marshes. It soon became accustomed to passing cars and would dart from its eggs 
just in time not to be run over, then would scamper back as soon as the car raced by (page 717). 


NOT EVEN AN AUTOMOBILE COULD FRIGHTEN THIS MOUNTAIN PLOVER 


The species was formerly fairly common along the eastern edge of the Rocky Mountains, but 
has become rare because of excessive shooting. Shortly after this photograph was taken near Denver, 
a sudden hailstorm threatened to kill the bird or break the eggs, and to protect it the party drove 
the truck within eight inches of it. Dozens of other birds then got beneath the shelter (page 715). 
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which we might 
record, so we 
stayed for three 
days and kept 
our microphone 
and sound mirror 
ever ready. But 
it was not to be 
so simple and we 
were doomed to 
disappointment. 

Thereupon we 
moved on to 
Lower Red Rock 
Lake, Montana, 
a few miles to the 
westward, where, 
we were in- 
formed, a pair of 
swans had reared 
young the year 
before. This lake 
is about four 
miles long and 
three miles wide 
and is dotted 
with innumer- 
able marshy 
islands. 

At first we 
could see no 
signs of swans. 
But, climbing to 
the roof of the 
Montana Gun 
Club, with our 
powerful binocu- 
lars we soon 
located seven 
birds, two pairs 
of which seemed 
to be nesting. 

A cruise around 
the lake ina 
duckboat showed that both had nests, 
though one was empty; the other con- 
tained two infertile eggs and the broken 
shells of two others from which the cygnets 
had hatched and been led away by their 
parents. 

We were now quite hopeful of being able 
to secure a record of the voice of the trump- 
eter swan, though we could not get the 
sound truck within a half mile of the near- 
est pair. For four days we remained at the 
Montana Gun Club with the microphone 
ready, but, except for one trumpet call dur- 
ing the night, we heard nothing from the 
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Photograph by P. P. Kellogg 
HERE IS THE HOME OF ONE OF AMERICA’S RAREST BIRDS—THE 
TRUMPETER SWAN 


Dr. Allen discovered it about 15 feet from the open water of Lower Red Rock 
Lake, Montana, on one of the marshy islands which dot its surface. 
was about six feet across and two feet high. 


The nest 


swans. Our time was almost exhausted and 
still we had failed to catch the voice. 


TRUMPETERS TRICKED 


When the last morning was at hand we 
staked our all on one last scheme. We con- 
cealed the sound truck behind one of the 
buildings and ran the cable to the edge of 
the lake, where we set up the sound reflec- 
tor and the blind with the Akeley camera 
inside. Then we made a little cylinder of 
fly-screening and set it among the rushes, 
fastening a string to the top of it and run- 
ning it over to the blind. 
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HUNTING WITH A MICROPHONE 


Leaving Kellogg ready in the sound 
truck, Tanner and I then rowed two duck- 
boats to the opposite end of the lake. We 
followed devious channels so as to avoid the 
swans until we could start drifting slowly 
toward them from the opposite side. 

Swans are wary creatures and these kept 
moving away from us, with the cygnets be- 
tween them. But so slowly did we ap- 
proach that they had time to feed as they 
went, and little did they realize that we 
had cut off their avenues of escape, except 
the one that lay past the blind. Never 
realizing, they fell into this simple trap 
and within two hours had moved to the far 
side of the blind. 

Now we increased our speed and rowed 
in more quickly than the cygnets could 
swim, cutting them off from their parents 
and edging them over to the blind. With 
the two boats this was easily done, and 
in a few moments we had picked them 
up and placed them inside the cylinder of 
screening. 

We now rowed quickly back into the 
lake, and while Tanner diverted the atten- 
tion of the old birds, I went ashore and 
sneaked into the blind. Jim then disap- 
peared up the lake. 

Within ten minutes the swans had found 
their youngsters and were talking to them 
—into the waiting microphone. In a few 
minutes we had the sounds of both young 
and old safely recorded. I then pulled 
gently on the string, capsizing the cylinder 
and releasing the young without their know- 
ing just what had happened and without 
their realizing that we were anywhere 
around (opposite page). 

The little cygnets swam from one parent 
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to the other, talking back and forth and 
gradually moving up the lake again. They 
were none the worse for having been our 
prisoners for a few minutes so that we could 
make a permanent record of their voices 
that will go down through the years, even 
though all their kind should vanish from 
the earth. 


EXPEDITION’S SWAN SONG 


This was in very truth our swan song, 
though a happy one, and the end of our 
expedition. We had exposed ten miles of 
film, we had recorded the songs and calls 
of 100 species of birds, including the rarest 
in North America. We had filmed the home 
life of nearly as many and had filled our 
journals with observations that may help 
in the preservation of vanishing species. 

We now had six days for the return jour- 
ney; two of these we spent in Yellowstone 
National Park where we filmed Townsend’s 
solitaire and Williamson’s sapsucker, and 
secured recordings of the Lincoln’s sparrow, 
Audubon’s warbler, and Clark’s nutcracker. 
Unfortunately, the solitaire, though nest- 
ing, had stopped singing, and our failure 
to record this beautiful song was one of the 
disappointments of the trip. 

By driving night and day and resting 
only while a broken axle was repaired, we 
arrived safely at Ithaca just ahead of the 
greatest flood in the history of central New 
York. Two hours after we pulled in, the 
deluge broke and ten inches of rain fell in 
the next few hours. The hillside road lead- 
ing to my home was entirely washed out, so 
that after a successful journey of 15,000 
miles, our trucks finally became marooned 
in my own backyard. 


THE SOCIETY’S NEW “BOOK OF BIRDS” IS READY 


The National Geographic Society invites attention of members to its new “Book 
of Birds,” in two volumes, edited by Gilbert Grosvenor and Alexander Wetmore—the 
first work ever published portraying with comprehensive detail, and with full-color 
illustrations, all major species of birds on the North American Continent north of 
Mexico. Full-color portraits of 1,000 birds by Major Allan Brooks, more than 230 
monochrome photographs and bird migration maps, 633 “bird biographies,” and many 
fascinating articles by outstanding authorities—T. Gilbert Pearson, Arthur A. Allen, 
Robert Cushman Murphy, Frederick C. Lincoln, Francis H. Herrick, Alexander Wet- 
more, etc.—are contained in this 704-page work. ; ey. 

Because these volumes are published by The Society as a contribution to the 
increase and diffusion of geographic knowledge, and because the first cost of the en- 
gravings has been assumed by THE NATIONAL GEOGRAPHIC MAGAZINE, The Book of 
Birds” may be purchased at a price of $5.00 the set, postpaid in the United States and 
possessions; elsewhere 50 cents additional. It is obtainable only from The Society’s 


headquarters, Washington, D. C. 
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Photograph by Hugo Brehme 
THE MIGHTY CATHEDRAL OF MEXICO RISES WHERE AZTECS WORSHIPED PAGAN GODS 


Carved idols and other Indian relics are reputed to form part of the foundation of this historic mother 
church of New Spain. The first Christian house of worship in the city was erected here about five years after 
the Conquest. The present Cathedral dates from 1667. Adjoining it (right) is the Sagrario, a smaller church. 
In front is the vast Plaza de la Constitucién, or Zocalo, seen through an arch of the Municipal Palace. Though 
often called ‘Mexico City,” the capital officially is “México, D. F.” (Federal District). 


BIRDS MAY BRING YOU 


MORE HAPPINESS 


THAN THE WEALTH OF THE INDIES 


By Frank M. CHapman 


The following article is reprinted from 


“Bird Life,” a most useful guide to 


the study of our common birds, by Frank M. Chapman, illustrated by 75 full- 


page colored plates after drawings by Ernest Seton Thompson. 


Aly. Chapman is 


Curator of Ornithology im the -lmerican Museum of Natural History; author of 
“Handbook of Birds of Eastern North America,” “The Warblers of North Amer- 
ica,’ “Bird Studies with the Camera,” “Camps and Cruises of an Ornithologist,” 


and editor of “Bird Lore.” 


IRDS possess unusual claims to 
our attention. They are prac- 
tically the only ones of the higher 

animals with which we may come in con- 
tact daily. Our large mammals have 
either been exterminated or driven from 
the vicemnity of our homes, while most of 
the smaller species are nocturnal and 
therefore rarely seen. Reptiles and ba- 
trachians are difficult to observe and are 
not popular, while fishes, from the nature 
of their haunts, can be studied only under 
certain conditions. Birds, however, are 
everywhere—in field and wood and sky, 
in our orchards and gardens—and some 
of them are with us at all seasons. 

But birds’ merits do not consist merely 
in their abundance. In beauty of plu- 
mage, grace of motion, and vocal ability 
they are without rivals; in their migra- 
tion, mating, and nesting habits they not 
only display unusual intelligence, but ex- 
hibit human traits of character that 
create within us a feeling of kinship with 
them, and thus increase our interest in 
and love for them. Furthermore, as with 
increasing knowledge we begin to realize 
their economic value, we are more than 
ever impressed with the importance of 
becoming acquainted with them. 

How unusual it is to meet any one who 
can correctly name a dozen of our birds! 
One may live in the country and still 
know only two or three of the one hun- 
dred and fifty or more kinds of birds 
that may be found during the year. Nev- 
ertheless, these gay, restless creatures, 
both by voice and action, constantly in- 
vite our attention, and they are far too 
interesting and beautiful to be ignored. 
No one to whom Nature appeals should 
be without some knowledge of these, the 
most attractive of her animate forms. 

An inherent love of birds is an un- 
deniable psychological fact, which finds 


its most frequent expression in the gen- 
eral fondness for cage-birds. If we can 
learn to regard the birds of the woods 
and fields with all the affection we lavish 
on our poor captives in their gilded 
homes, what an inexhaustible store of 
enjoyment 1s ours! 

It is not alone the beauty, power of 
song, or intelligence of birds which at- 
tracts us; it 1s their human attributes. 
Man exhibits hardly a trait which he will 
not find reflected in the life of a bird. 
Love, hate; courage, fear; anger, pleas- 
ure; vanity, modesty; virtue, vice; con- 
stancy, fickleness ; generosity, selfishness ; 
wit, curiosity, memory, reason—we may 
find them all exhibited in the lives of 
birds. 

Birds have thus become symbolic of 
certain human characteristics, and the 
more common species are so interwoven 
in our art and literature that by name at 
least they are known to all of us. Shake- 
speare makes over six hundred refer- 
ences to birds or bird-life. If we should 
-ob Wordsworth’s verses of their birds, 
how sadly mutilated what remained 
would be! 


THE NEVER FAILING CHARM OF THE BIRD 


But why leave a knowledge of birds to 
poets and naturalists? Go yourself to 
the field and learn that birds do not exist 
solely in books, but are concrete, sentient 
beings, whose acquaintance may bring 
you more unalloyed happiness than the 
wealth of the Indies. 

John Burroughs understands this when 
he writes of the study of birds: “There 
is a fascination about it quite overpower- 
ing. It fits so well with other things— 
with fishing. hunting, farming, walking, 
camping out-—with all that takes one to 
the fields and woods. One may go a 
blackberrying and make some rare dis- 
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Photo by John Woodcock 
A RUFFED GROUSE ABOUT TO DRUM (SEE PAGE 695) 


Of all the characteristics of this superb game bird, its habit of drumming is perhaps 
the most remarkable. This loud tattoo begins with the measured thump of the big drum, 
then gradually changes and dies away in the rumble of the kettle-drum. It may be briefly 
represented thus: Thump—thump—thump—thump, thump; thump, thump-rup rup rup rup 
y-r-r-r-y-r-r-r-r. The sound is produced by the male bird beating the air with his wings as 
he stands firmly braced on some favorite low perch; and it is now quite well known to be 
the call of the male to the female—an announcement that he is at the old rendezvous. 


covery; or while driving his cow 
to pasture, hear a new song or 
make a new observation. Secrets 
lurk on all sides. There is news 
in every bush. What no man 
ever saw before may the next 
moment be revealed to you. 
What a new interest the woods 
have! How you long to explore 
every nook and corner of them!” 

The scientific results to be de- 
rived from the study of birds 
are fully realized by the natural- 
ist. But there are other results 
equally important. I would have 
every one know of them: results 
that add to our pleasure in field 
and wood, and give fresh interest 
to walks that before were event- 
less; that quicken both ear and 
eye, making us hear and see 
where before we were deaf and 
blind. Then, to our surprise, we 
shall discover that the forests 
and pastures we have known all 
our lives are tenanted by count- 
less feathered inhabitants, whose 
companionship will prove a 
source of endless enjoyment. 

I would enter a special plea 
for the study of birds in the 
schools ; for the more general in- 
troduction of ornithology in nat- 
ural-history courses. Frogs and 
crayfish serve an excellent pur- 
pose, but we may not encounter 
either of them after leaving the 
laboratory; whereas birds not 
only offer excellent opportunities 
for study, but are always about 
us, and even a slight familiarity 
with them will be of value long 
school days are over. 


after 


HE BIRD'S PLACE IN NATURE* 


About thirteen thousand species of 
birds are known to science. ‘The struc- 
ture of many of these has been carefully 
studied, and all have been classified, at 
least provisionally. ‘Taken as a whole, 
the class Aves, in which all birds are 


*On the structure of birds read Coues’s 
Key to North American Birds, part II (Estes 
& Lauriat) ; Headley, The Structure and Life 
of Birds; Newton’s Dictionary of Birds. 
Articles: Anatomy of Birds and Fossil Birds; 
Martin and Moale’s Handbook of Vertebrate 
Dissection, part II; How to Dissect a Bird. 
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A KINGFISHER LEAVING ITS NEST 


The shores of wooded streams or ponds are the 
chosen haunts of the kingfisher. 
on some limb overhanging the water, ever on the alert 
for food or foe. 
please, just as you reach his danger line he drops from 
his perch and with loud, rattling call flies on ahead. 
This may be repeated several times, until finally the 
limits of his wanderings are reached, when he makes 
a wide detour and returns to the starting point. 


Silently he perches 


Paddle toward him as quietly as you 


placed, is more clearly defined than any 
other group of the higher animals—that 
is, the most unlike birds are more closely 
allied than are the extremes among mam- 
mals, fishes, or reptiles, and all living 
birds possess the distinctive characters of 
their class. 

When compared with other animals, 
birds are found to occupy second place 
in the scale of life. They stand between 
mammals and reptiles, and are more 
closely related to the latter than to the 
former; in fact, certain extinct birds so 
clearly connect living birds with reptiles 
that these two classes are sometimes 
placed in one group—the Sauropsida. 

The characters that distinguish birds 
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Photo by J. M. Schreck 


\ BLACK TERN ON ITS NEST (SEE PAGE 697) 


Tts nest, of reeds and grasse 


rather closely woven, is found in grassy marshes or in 


s 
vegetation floating in a slough. It is an abundant species in the interior of the United States 
and subsists chiefly on dragon flies and various aquatic insects. 


from mammals on the one hand and 
from reptiles on the other are more ap- 
parent than real. Thus flicht, the most 
striking of a bird’s gifts, is shared by 
bats among mammals. Egg-laying is the 
habit of most reptiles and of three mam- 
mals (the Australian duckbill and the 
echidnas). But incubation by one or 
both of the parents is peculiar to birds, 
though the python is said to coil on its 
eggs. 

Birds breathe more rapidly than either 
mammals or reptiles, and their pneuma- 
ticity, or power of inflating numerous 
air-sacs and even certain bones, is unique. 

The temperature of birds ranges from 
100° to 112°, while in mammals it reaches 
98° to 100°, and in the comparatively 
cold-blooded reptiles it averages only 40°. 

The skull in mammals articulates with 
the last vertebra (atlas) by two condyles 
or balls; in birds and reptiles by only 
one. In mammals and birds the heart 
has four chambers; in reptiles it has but 
three. 


BIRDS ARK DESCENDED FROM REPTILES 


Mammals and reptiles both have teeth, 
a character possessed by no existing 
birds; but fossil birds apparently prove 


that early in the development of the class 
all birds had teeth. 

Thus we might continue the compari- 
son, finding that birds have no universal 
peculiarities of structure which are not 
present in some degree in either mam- 
mals or reptiles, until we come to their 
external covering. The reptile is scaled, 
and so is the fish; the mammal is haired, 
and so are some insects; but birds alone 
possess feathers. They are worn by every 
bird—a fit clothing for a body, which is 
a marvelous combination of beauty, light- 
ness, and strength. 

There is good evidence for the belief 
that birds have descended from reptilian 
ancestors. This evidence consists of the 
remains of fossil birds, some of which 
show marked reptilian characters and, as 
just said, are toothed. It is unnecessary 
to discuss here the relationship of the 
bird-like reptiles, but, as the most con- 
vincing argument in support of the theory 
of the reptilian descent of birds, | men- 
tion a restoration of the Archzopteryx, 
the earliest known progenitor of the class 
Aves. This restoration is based on an 
examination of previous restorations in 
connection with a study of the excellent 
plates which have been published of the 


WOOD THRUSH AND NEST 


His calm, restful song rings through the woods like a hymn of praise rising pure and 
clear from a thankful heart. It is a message of hope and good cheer in the morning, a 
benediction at the close of day. 


x 
fe) 
w 


i 2 APA Meee 
Photo by Charles H. Tolman 


SONG SPARROW (SEE PAGE O81 ) 


The song sparrow’s vast range in a dozen varying climates, its readiness to adapt itself 
to the different conditions in each of the regions it inhabits, its numerical abundance and 
steady increase while some of its family are dying out, its freedom from disease and vermin, 
and its perennial good spirits evidenced by its never-failing music—all proclaim that it is, 


indeed, one of Nature’s successes. 


Its irrepressible vivacity and good spirits in spite of all 


circumstances are aptly illustrated by the fact that its song may be heard in every month 
of the year and in all weathers; also by night as well as by day, for nothing is more common 
in the darkest nights than to hear its sweet chant in half-conscious answer to the hooting of 
the owl or even the report of a gun.—Ernest THompson, 


fossils themselves.* ‘Two specimens have ~ 


been discovered, one being now in the 
British Museum, the other in the Berlin 
Museum. They were both found in the 
lithographic slates of Solenhofen, in Ba- 
varia, a formation of the Jurassic period, 
and, together, furnish the more impor- 
tant details of the structure of this reptile- 
hike bird. 

This restoration, therefore, while doubt- 
less inaccurate in minor points, is still 
near enough to the truth to give a correct 
idea of this extraordinary bird’s appear- 
ance. 


*For papers on the Archzopteryx, see Nat- 
ural Science (Macmillan Co.), vols. v-viii. 


A PREHISTORIC REPTILE BIRD 


The Archeopteryx was about the size 
of a crow. Its long, feathered tail is 
supposed to have acted as an aeroplane, 
assisting in the support of the bird while 
it was in the air, but its power of flight 
was doubtless limited. It was arboreal 
and probably never descended to the 
earth, but climbed about the branches of 
trees, using its large, hooked fingers in 
passing from limb to limb. 

The wanderings of this almost quadru- 
pedal creature must necessarily have been 
limited, but its winged descendants of to- 
day are more generally distributed than 
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Photo by A. L. Princehorn 
ROBIN AND NEST (SEE PAGE 673) 


Toward the last of June the young of the first brood, with the old mates, resort in 
numbers nightly to a roosting place. These roosts are generally in deciduous second growths, 
usually in low, but sometimes on high ground. The females are now occupied with the cares 
of a second family, and the males are said to return each day to assist them in their duties. 
Early in September, when the nesting season is over, robins gather in large flocks, and from 
this time until their departure for the South roam about the country in search of food, taking 
in turn wild cherries, dogwood and cedar berries. The songs and call-notes of the robin, 
while well known to every one, are in reality understood by no one, and offer excellent sub- 
jects for the student of bird language. Its notes express interrogation, suspicion, alarm, 
caution, and its signals to its companions to take wing; indeed, few of our birds have a more 


extended vocabulary. 


are any other animals.* They roam the 
earth from pole to pole; they are equally 
at home on a wave-washed coral reef or 
in an arid desert, amid arctic snows or 
in the shades of a tropical forest. This 
is due not alone to their powers of flight, 
but to their adaptability to varying con- 
ditions of life. Although, as I have said, 


*QOn the distribution of animals read Allen, 
The Geographical Distribution of North Amer- 
ican Mammals, Bulletin of the American Mu- 
seum of Natural History (New York city), iv, 
1892, pp. 199-244; four maps. Allen, The Geo- 
graphical Origin and Distribution of North 
American Birds Considered in Relation to 
Faunal Areas of North America, The Auk 
(New York city), x, 1893, pp. 97-150; two 
maps. Merriam, The Geographic Distribution 
of Life in North America, with Special Ret- 
erence to Mammalia, Proceedings of the Bio- 
logical Society of Washington, vii, 1892, pp. 
1-64; one map. Merriam, Laws of ‘Tempera- 
ture Control of the Geographic Distribution of 
Terrestrial Animals and Plants, NaAvrionar 
GrocrapHic Macaztint (Washington), vi, 1804, 
pp. 229-238; three maps. 


birds are more closely related among 
themselves than are the members of 
either of the other higher groups of ani- 
mals, and all birds agree in possessing 
the more important distinguishing char- 
acters of their class, yet they show a 
wide range of variation in structure. 

This, in most instances, is closely re- 
lated to habits, which in birds are doubt- 
less more varied than in any of the other 
higher animals. Some birds, like pen- 
guins, are so aquatic that they are prac- 
tically helpless on land. ‘Their wings are 
too small to support them in the air, but 
they fly under water with great rapidity, 
and might be termed feathered porpoises. 
Others, like the ostrich, are terrestrial, 
and can neither fly nor swim. Others 
still, like the frigate-birds, are aérial. 
Their small feet are of use only in perch- 
ing, and their home is in the air. 

If, now, we should compare specimens 
of penguins, ostriches, and frigate-birds 
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Photo by A. L,. Princehorn 


A PAIR OF FLICKERS, OR YELLOW-HAMMERS, IN THEIR HOME (SEE PAGE 690 ) 


The habits, notes, and colors of this well-known bird are reflected in the popular names 


which have been applied to it throughout its wide range. 
have been recorded. The flicker is a bird of character. 
original to follow in the footsteps of others of his tribe. 


No less than 36 of these aliases 
Although a woodpecker, he is too 
They do not frequent the ground, 


but that is no reason why he should not humor his own terrestrial propensities, and we may 
therefore frequently flush him from the earth, when, with a low chuckle, he goes bounding 
off through the air, his white rump showing conspicuously as he flies. 


with each other, and with such widely 
different forms as humming-birds, wood- 
peckers, parrots, and others, we would 
realize still more clearly the remarkable 
amount of variation shown by birds. This 
great difference in form is accompanied 
by a corresponding variation in habit. 
making possible, as before remarked, the 
wide distribution of birds, which, to- 
gether with their size and abundance, 
renders them of incalculable importance 
to man. Their economic value, however, 
may be more properly spoken of under— 


THE RELATION OF BIRDS TO MAN 


The relation of birds to man is three- 
fold—the scientific, the economic, and 
the zsthetic. No animals form more 
profitable subjects for the scientist than 
birds. The embryologist, the morpholo- 
gist and the systematist, the philosophic 
naturalist, and the psychologist all may 
find in them exhaustless material for 
study. It is not my purpose, however, 
to speak here of the science of ornithol- 
ogy. Let us learn something of the bird 
in its haunts before taking it to the labo- 


ratory. ‘The living bird cannot fail to 
attract us; the dead bird—voiceless, mo- 
tionless—we will leave for future dis- 
section. 

The economic value of birds to man 
lies in the service they render in prevent- 
ing the undue increase of insects, in de- 
vouring small rodents, in destroying the 
seeds of harmful plants, and in acting as 
scavengers. 

Leading entomologists estimate that in- 
sects cause an annual loss of at least two 
hundred milion dollars to the agricul- 
tural interests of the United States. The 
statement seems incredible, but is based 
upon reliable statistics. ‘This, of course, 
does not include the damage done to 
ornamental shrubbery, shade and forest 
trees. But, if insects are the natural 
enemies of vegetation, birds are the nat- 
ural enemies of insects. Consider for a 
moment what the birds are doing for us 
any summer day, when insects are so 
abundant that the hum of their united 
voices becomes an almost inherent part 
of the atmosphere. 


In the air swallows and swifts are 
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Photo by Mrs. F. W. Roe 


BLUE JAYS (SEE PAGE 687) 


The blue jay, I fear, is a reprobate; but, notwithstanding his fondness for eggs and 
nestlings, and his evident joy in worrying other birds, there is a dashing, reckless air about 


him which makes us pardon his faults and like him in spite of ourselves. 


Like many men, 


he needs the inspiration of congenial company to bring out the social side of his disposition. 
When at home he is very different from the noisy fellow who, with equally noisy comrades, 


roams the woods in the fall. 


coursing rapidly to and fro, ever in pur- 
suit of the insects, which constitute their 
sole food. When they retire, the night- 
hawks and whippoorwills will take up 
the chase, catching moths and other noc- 
turnal insects which would escape day- 
flying birds. ‘The flycatchers lie in wait, 
darting from ambush at passing prey, 
and with a suggestive click of the bill 
returning to their post. 

The warblers—light, active creatures— 
flutter about the terminal foliage, and, 
with almost the skill of a humming-bird, 
pick insects from leaf or blossom. ‘The 
vireos patiently explore the under sides 
of leaves and odd nooks and corners to 
see that no skulker escapes. The wood- 
peckers, nuthatches, and creepers attend 
to the tree trunks and limbs, examining 
carefully each inch of bark for insects’ 
eggs and larve, or excavating for the 
ants and borers they hear at work within. 

On the ground the hunt is continued 
by the thrushes, sparrows, and other 
birds, who feed upon the innumerable 
forms of terrestrial insects. Few places 
in which insects exist are neglected ; even 
some species which pass their earlier 


stages or entire lives in the water are 
preyed upon by aquatic birds. 


A CONSTANT WARFARE AGAINST INSECTS 


Birds digest their food so rapidly that 
it is difficult to estimate from the con- 
tents of a bird’s stomach at a given time 
how much it eats during the day. The 
stomach of a yellow-billed cuckoo shot 
at 6 o'clock in the morning contained the 
partially digested remains of 43 tent cat- 
erpillars, but how many it would have 
eaten before night no one can say. 

Mr. E. H. Forbush, ornithologist of 
the Board of Agriculture of Massachu- 
setts, states that the stomachs of four 
chickadees contained 1,028 eggs of the 
cankerworm. The stomachs of four other 
birds of the same species contained about 
600 eggs and 105 female moths of the 
cankerworm. The average number of 
eggs found in 20 of these moths was 185, 
and, as it is estimated that a chickadee 
may eat 30 female cankerworm moths 
per day during the 25 days which these 
moths crawl up trees, it follows that in 
this period each chickadee would destroy 
138,750 eggs of this noxious insect. 
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Photo by R. H. Beebe 


BROWN THRASHER (SEE PAGE 677) 


Hedge-rows, shrubbery about the borders of woods, scrubby growth, or thickets in dry 


fields, are alike frequented by the thrasher. 


Generally speaking, he is an inhabitant of the 


undergrowth, where he passes much time on the ground foraging among the fallen leaves. 
He is an active, suspicious bird, who does not like to be watched, and expresses his annoy- 
ance with an unpleasant kissing note or sharply whistled whecu. 


Professor Forbes, Director of the [lli- 
nois State Laboratory of Natural His- 
tory, found 175 larve of Bibio—a fly 
which in the larval stage feeds on the 
roots of grass—in the stomach of a single 
robin, and the intestine contained prob- 
ably as many more. 

Many additional cases could be cited 
showing the intimate relation of birds to 
insect life and emphasizing the necessity 
of protecting and encouraging these little- 
appreciated allies of the agriculturist. 

The service rendered man by birds in 
killing the small rodents so destructive 
to crops is performed by hawks and 
owls—birds the uninformed farmer con- 
siders his enemies. The truth is that, 
with two exceptions—the sharp-shinned 
and Cooper’s hawk—all our commoner 
hawks and owls are beneficial. In his 
exhaustive study of the foods of these 
birds, Dr. A. K. Fisher, Assistant Orni- 
thologist of the United States Depart- 
ment of Agriculture, has found that 90 
per cent of the food of the red-shoul- 
dered hawk, commonly called “chicken- 
hawk” or “hen-hawk,’ consists of in- 


jurious mammals and insects, while 200 
castings of the barn-owl contained the 
skulls of 454 small mammals, no less than 
225 of these being skulls of the destruct- 
ive field or meadow mouse. 


HOW THE BIRDS HELP MANKIND 


Still, these birds are not only not pro- 
tected, but in some States a price is actu- 
ally set upon their heads! 

As destroyers of the seeds of harmful 
plants, the good done by birds cannot be 
overestimated. From late fall to early 
spring seeds form the only food of many 
birds, and every keeper of cage-birds 
can realize how many a bird may eat 
in a day. Thus, while the chickadees, 
nuthatches, woodpeckers, and some other 
winter birds are ridding the trees of 
myriads of insects’ eggs and larve, the 
granivorous birds are reaping a crop of 
seeds which, if left to germinate, would 
cause a heavy loss to our agricultural 
interests. 

As scavengers, we understand that cer- 
tain birds are of value to us, and there- 
fore we protect them. Thus the vultures 
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This is a common bird in our 
Massachusetts. 


Photo by Mrs. F. W. Roe 
A RED-BELLIED WOODPECKER 


Southern States and occasionally is seen as far north as 
It inhabits alike coniferous and deciduous growths, but prefers the latter. 


It ascends a tree in a curious, jerky fashion, accompanying each upward move by a hoarse 


chith-chith, 


or buzzards of the South are protected 
both by law and public sentiment, and 
as a result they are not only exceedingly 
abundant, but remarkably tame. But we 
do not realize that gulls and some other 
water birds are also beneficial as scaven- 
gers in eating refuse, which if left float- 
ing on the water would often be cast 
ashore to decay. Dr. George F. Gaumer, 
of Yucatan, tells me that the killing of 
immense numbers of herons and other 
littoral birds in Yucatan has been fol- 
lowed by an increase in human mortality 
among the inhabitants of the coast, which 
he is assured is a direct result of the 
destruction of birds that formerly as- 
sisted in keeping the beaches and bayous 
free from decaying animal matter. 

Lack of space forbids an adequate 
treatment of this subject, but reference 
to the works and papers mentioned be- 
low* will support the statement that, if 


*Notes on the Nature of the Food of the 
Birds of Nebraska, by S. Aughey; First An- 
nual Revort of the United States Entomo- 
logical Commission for the Year 1877, Appen- 
dix ii, pp. 13-62. The Food of Birds, by S. A. 
Forbes; Bulletin No. 3, Hlinois State Labora- 
tory of Natural History, 1880, pp. 80-148. The 
Regulative Action of Birds upon Insect Os- 


we were deprived of the services of 
birds, the earth would soon become un- 
inhabitable. 


WHAT THEY ASK IN RETURN 


Nevertheless, the feathered protectors 
of our farms and gardens, plains and 
forests, require so little encouragement 
from us—indeed, ask only tolerance— 
that we accept their services much as we 
do the air we breathe. We may be in 
debt to them past reckoning and still be 
unaware of their existence; but to ap- 
preciate the beauty of form and plumage 
of birds, their grace of motion and musi- 
cal powers, we must know them. 

The sight of a bird or the sound of its 
voice is at all times an event of such 
significance to me, a source of such un- 
failing pleasure, that when I go afield 
with those to whom birds are strangers 
I am deeply impressed by the compara- 
cillations, by S. A. Forbes; 
1883, pp. 3-32. Economic 
consin Birds, by F. 


ibid., Bulletin No. 6, 
Relations of Wis- 
H. King; Wisconsin Geo- 
logical Survey, vol. i, 1882, pp. 441-610. Report 
on the Birds of Pennsylvania, with Special 
Reference to the Food Habits, based on over 
Four Thousand Stomach Examinations, by 
B. H. Warren; Harrisburg, E. K. Meyers, 
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AN OVEN-BIRD LOOKING OUT OF HER NEST 


As an architect, the oven-bird is distinguished. 


Her unique nest is built on the ground 


of coarse grasses, weed stalks, leaves, and rootlets, and is roofed over, the entrance being 


at one side. 
its builder’s name. 


tive barrenness of their world, for they 
live in ignorance of the great store of 
enjoyment which might be theirs for the 
asking. 

I count each day memorable that 
brought me a new friend among the 
birds. It was an event to be recorded 
in detail. A creature which up to that 
moment existed for me only as a name, 
now became an inhabitant of my woods, 
a part of my life. With what a new in- 
terest I got down my books again, ea- 
gerly reading every item concerning this 
new friend—its travels, habits, and notes ; 
comparing the observations of others 
with what were now my own! 

The study of birds is not restricted to 
any special season. Some species are al- 


State printer, large 8vo, pp. 434, plates 100 
The English Sparrow in North America, espe- 
cially in its Relation to Agriculture, prepared 
under the direction of C. Hart Merriam, by 
Walter B. Barrows; Bulletin No. 1, Division 
of Economic Ornithology and Mammalogy of 
the United States Department of Agriculture, 
1889. The Hawks and Owls of the United 
States in their Relation to Agriculture, pre- 
pared under the direction of C. Hart Merriam, 
by A. K. Fisher; Bulletin No. 3, tbid., 1803. 
The Common Crow of the United States, by 
Walter B. Barrows and E. A. Schwarz; Bul- 
letin No. 6, ibid., 1895. Preliminary Report 
on the Food of Woodpeckers, by F. E. L. 
Beal; Bulletin No. 7, ibid., 1805. (See also 


It thus resembles an old-fashioned Dutch oven, and its shape is the origin of 


ways with us. Long after the leaves 
have fallen and the fields are bare and 
brown, when insect voices are hushed, 
and even some mammals are sleeping 
their winter sleep, the cheery juncos flit 
about our doorstep, the white-throats 
twitter cozily from the evergreens, tree 
sparrows chatter gayly over their break- 
fast of seeds, and crows are calling from 
the woods. Birds are the only living 
creatures to be seen. What a sense of 
companionship their presence gives; how 
desolate the earth would seem without 
them ! 

The ease with which we may become 
familiar with these feathered neighbors 
of ours robs ignorance of all excuses. 
Once aware of their existence, we shall 


many other papers on the food of birds in the 
Annual Report and Yearbook of the United 
States Department of Agriculture.) Birds as 
Protectors of Orchards, by E. H. Forbush: 
Bulletin No. 3, Massachusetts State Board of 
Agriculture, 1895, pp. 20-32. The Crow in 
Massachusetts, by E. H. Forbush; Bulletin 
No. 4, ibid., 1806. How Birds Affect the Farm 
and Garden, by Florence A. Merriam; re- 
printed from “Forest and Stream,” 1806, 16mo, 
pp. 31. Price, 5 cents. Useful Birds and their 
Protection, by E. H. Forbush; Massachusetts 
Board of Agriculture, 1907, and in the special 
publications of the United States Biological 
Survey. 
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see a bird in every bush and find the 
heavens their pathway. One moment we 
may admire their beauty of plumage, the 
next marvel at the ease and grace with 
which they dash by us or circle high 
overhead. 

But birds will appeal to us most 
strongly through their songs. When 
your ears are attuned to the music of 
birds, your world will be transformed. 
Birds’ songs are the most eloquent of 
Nature’s voices: the gay carol of the 
grosbeak in the morning; the dreamy 
midday call of the pewee; the vesper 
hymn of the thrush; the clanging of 
geese in the springtime; the farewell of 
the bluebird in the fall—how clearly each 
one expresses the sentiment of the hour 
or season! 


FEATHERED COMRADES 


Having learned a bird’s language, you 
experience an increased feeling of com- 
radeship with it. You may even share 
its emotions as you learn the significance 
of its notes. No one can listen to the 
song of the mocking-bird without being 
in some way affected; but in how many 
hearts does the tink of the night-flying 
bobolink find a response? I never hear 
it without wishing the brave little trav- 
eler godspeed on his long journey. 

As time passes you will find that the 
songs of birds bring a constantly increas- 
ing pleasure. ‘This is the result of asso- 


Photo by Frank M. Chapman 
A BIRD IN THE HAND 


ciation. The places and people that make 
our world are every changing; the pres- 
ent slips from us with growing rapidity ; 
but the birds are ever with us. 

The robin singing so cheerily outside 
my window sings not for himself alone, 
but for hundreds of robins I have known 
at other times and places. His song re- 
calls a March evening, warm with the 
promise of spring; May mornings, when 
all the world seemed to ring with the 
voices of birds; June days, when cherries 
were ripening; the winter sunlit forests 
of Florida and even the snow-capped 
summit of glorious Popocatepetl. And 
so it is with other birds. We may, it is 
true, have known them for years; but 
they have not changed, and their famil- 
iar notes and appearance encourage the 
pleasant self-delusion that we, too, are 
the same. 

The slender saplings of earlier years 
now give wide-spreading shade; the 
scrubby pasture lot has become a dense 
woodland. Boyhocd’s friends are boys 
no longer, and there has even appeared 
another generation of boys whose pres- 
ence is discouraging proof that for us 
youth has past. Then some May morn- 
ing we hear the wood-thrush sing. Has 
he, too, changed? Not one note; and as 
his silvery voice rings through the woods, 
we are young again. No fountain of 
youth could be more potent. A hundred 
incidents of the long ago become as real 


A PIGEON AND ITS WHISTLE: CHINA 


These whistles, very light, weighing a few grams, are attached to the tails of young 
pigeons soon after their birth by means of fine copper wire, so that when the birds fly the 
wind blowing through the whistles sets them vibrating, and this produces an open-air con- 
cert, for the instruments in the same flock are all different (see page 715). 


as those of yesterday. And here we have 
the secret of youth in age which every 
venerable naturalist | have ever met has 
convincingly illustrated. TI could name 
nearly a dozen, living and dead, whom it 
has been my valued privilege to know. 
All had passed the allotted three-score 
and ten, and some were over four-score. 
The friends and associates of their ear- 
ler days had passed away, and one 
might imagine that they had no interest 
in life and were simply waiting for the 
end 


But these veterans were old in years 
only. Their hearts were young. The 
earth was fair; plants still bloomed and 
birds sang for them. ‘There was no idle 
waiting here; the days were all too short. 
With what boyish ardor they told of 
some recent discovery; what inspiration 
there was in their enthusiasm! 

So I say to you, if you would reap the 
purest pleasures of youth, manhood, and 
old age, go to the birds and through them 
be brought within the ennobling influences 
of Nature 


CHINESE PIGEON WHISTLES 


I, ARE, wont to speak of the 
Chinese as a sober, practical, 
and prosaic people, and to view 


them throughout in that light.  Im- 
mensely rational they are, secular and 


worldly minded, bestowing their efforts 
on useful temporal affairs; but, never- 
theless, they are by no means lacking in 
purely emotional matters of great at- 
tractiveness. 

As early as the 11th century one of 
their greatest poets sang: 

“Upon the bridge the livelong day 
I stand and watch the goldfish play.” 

The domestication of the goldfish, the 
first species of which reached England 
only in 1691, and of the wonderful para- 
dise-fish as well, is justly ascribed to the 
Chinese, and it is remarkable to notice 
that their attempts in this direction and 
the amazing results achieved were not 
prompted by any utilitarian views they 
had in mind, as neither fish is of any 
practical advantage. On the contrary, 
their skillful breeding, so eagerly pur- 
sued, is due solely and exclusively to the 
zesthetic tendency of the Chinese in their 
art of living and to their highly culti- 
vated sense of beauty, which delights in 
the bright coloration of the skin of these 
fishes, the graceful form of their bodies, 
and the restless motions of their long, 
flowing fins. 

While the almost Darwinian experi- 
ments to which Chinese breeders have 
subjected the goldfish, and their un- 
bounded admiration of this little crea- 
ture in its hundred and one forms and 
variations, illustrate well the intimate re- 
lation of the people to the element of 
water, their friendly associations with 
the world of birds are not less close and 
sympathetic. The lover of birds. does 
not permanently confine his pet in its 
prison cage, but he takes it out with him 
on his walks, carrying it on a stick, to 
which one of its feet is fastened by 
means of a thread long enough to allow 
it ample freedom of motion. Where the 
shade of some stately tree bids him wel- 
come, he makes a halt and permits the 
bird to perch and swing on a supple twig, 
watching it for hours. | ; 

One of the most curious expressions 
of emotional life is the application of 
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whistles to a flock of pigeons. ‘These 
whistles, very light, weighing a few 
grams, are attached to the tails of young 
pigeons soon after their birth, by means 
of fine copper wire, so that when the 
birds fly the wind blowing through the 
whistles sets them vibrating, and this 
produces an open-air concert, for the in- 
struments in the same flock are all differ- 
ent. Ona serene day in Peking, where 
these instruments are manufactured with 
ereat cleverness and ingenuity, it is- pos- 
sible to enjoy this aérial music while sit- 
ting in one’s room. 

There are two distinct types of whis- 
tles—those consisting of bamboo tubes 
placed side by side and a type based on 
the principal of tubes attached to a 
gourd. They are lacquered in yellow, 
brown, red, and black to protect the ma- 
terial from the destructive influences of 
the atmosphere. ‘The tube whistles have 
either two, three, or five tubes. In some 
specimens the five tubes are made of ox- 
horn instead of bamboo. The gourd 
whistles are furnished with a mouth- 
piece and small apertures to the number 
of tro, three, six, ten, and even thirteen. 
Certain among them have besides a num- 
ber of bamboo tubes, some of the prin- 
cipal mouthpiece, some arranged around 
it. ‘These varieties are distinguished by 
different names. ‘Thus a whistle with 
one mouthpiece and ten tubes is called 
“the eleven-eyed one.” 

The explanation which the Chinese of- 
fer of this quaint custom is not very 
satisfactory. According to them, these 
whistles are intended to keep the flock 
together and to protect the pigeons from 
attacks of birds of prey. There seems. 
however, little reason to believe that a 
hungry hawk could be induced by this 
innocent music to refrain from satisfy- 
ing his appetite ; and this doubtless savors 
of an after-thought which came up long 
after the introduction of this usage, 
through the attempt to give a rational 
and practical interpretation to something 
that had no rational origin whatever ; for 
it is not the pigeon that profits from this 
practice, but merely the human ear, 
which feasts on the wind-blown tunes 
and derives <esthetic pleasure from this 


music. 


Photo from Catholic Foreign Mission Society of America 


HUNTING WITH EAGLES IN CHINA 


Falconry, that sport now long extinct, was one of the joys of our medieval ancestors. 
Like printing and the mariner’s compass, which are comparatively modern in the West, 
falconry has been known in China from time immemorial. In Europe the female of the 
peregrine falcon—one of the smallest of eagles—was alone used in this sport; but in China 
much larger birds are trained for the chase, birds far too large to sit on the hand, as the 
peregrines used to do when our forefathers followed the sport. 


PARROTS, KINGFISHERS, AND FLYCATCHERS* 


Strange Trogons and Curious Cuckoos are Pictured with 
these Other Birds of Color, Dash, and Courage 


By ALEXANDER WETMORE 


Assistant Secretary, Smithsonian Institution 


HE place was the Gran Chaco in 

| South America, a vast terrain of 

marsh-dotted savanna and thorny 

jungle on the western border of the 

Paraguay River. The time was Septem- 

ber, early spring in the Southern Hemi- 
sphere. 

As I awakened at dawn in a little grove 
beside a lagoon, the morning air was so chill 
that I welcomed the first warm rays of 
the sun, though I knew that later the heat 
would be intense. 

Purple-flowered trees made masses of 
color at the edge of the forest, and from 
all sides came the calls and songs of strange 
birds. 

A group of Lengua Indians, employed in 
cutting trails, squatted before a fire on 
which something was boiling. 

In passing I was careful not to look into 
the pot, as they might throw out the food 
for fear my glance had cast a spell on it 
that would make them ill. 

Suddenly I heard a succession of strident 
calls from behind the trees and stepped out 
into the open to watch a flock of parrots 
crossing the sky. They flew with steady 
wing beats, shrieking in constant raucous 
chorus. 

Though in close flock formation, they 
were grouped in pairs, male and female fly- 
ing side by side. Their harsh calls came 
to my ears long after they were out of 
sight. 

Later in the day I found little flocks of 
long-tailed parakeets feeding on the hard, 
insipid fruits of a forest tree, while they 
clambered through the branches by aid of 
feet and bill. The ground was strewn 
with husks, and there was a steady rasping 
sound as they cut the fruits and cast away 
the hulls. 

As I sat against a tree trunk that after- 
noon, preparing notes and specimens, hid- 

* This is the fourteenth article, illustrated by 
paintings by Maj. Allan Brooks, in the important 
GEOGRAPHIC series describing the bird families of 
the United States and Canada. The fifteenth arti- 


cle, with color plates from paintings by Major 
Brooks, will appear in an early number. 


801 


den parrots called at intervals among the 
trees. Before sunset small flocks streamed 
across the sky to some distant roost. 


WILD PARROTS IN THE UNITED STATES 


In pioneer days these scenes might have 
been duplicated in many sections of the 
eastern United States, as then a bird of this 
family, the Carolina parakeet, ranged 
widely from the Gulf coast northward 
(Color Plate I and page 808). On frosty 
mornings flocks of them gathered to feed 
on cockleburs and other seeds. In summer 
they penetrated far north into Wisconsin 
and Ontario. 

Subsequently this parakeet became re- 
stricted mainly to Florida and it now is 
nearly extinct. 

Another native member of the parrot 
family is found wild in the United States 
on those rare occasions when the thick- 
billed parrot comes from northern Mexico 
into the mountain ranges of southeastern 
Arizona (Color Plate I and page 809). 

Throughout the world there are nearly 
800 different species and subspecies of par- 
rots (family Psittacidae.) Although some 
range into Patagonia, even to frigid Tierra 
del Fuego, and the kea of New Zealand 
lives in the interior mountains where win- 
ter snows are deep, the large majority in- 
habit warm parts of the earth. 

There are no parrots native in Europe, 
nor in northern Asia. Their metropolis is 
found in tropical America, Australia (page 
826), and the East Indian region. 

Though the size and color of the many 
forms of parrots are diverse, all have a 
certain family resemblance. The strongly 
hooked bill, rather heavy body, relatively 
large head, and peculiar feet, with two toes 
directed forward and two to the rear, com- 
bine to identify these birds at a glance. 

In most members of the family the head 
is round, but the cockatoos have large 
crests in which a spot of color shows when 
the feathers are thrown forward in display. 

Cockatoos, Amazon parrots, and many 
other kinds have a square-cut tail. In 
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The belted kingfisher is notoriously jealous of its “fishing rights” along a favorite river. 


Photograph by A. A. Allen 
AN AVIAN POACHER GETS A CHANCE WHEN “KINGFISH” HAS A SUCKER IN ITS BILL 


Some 


call this frequenter of lonely streams an enemy of young trout, but its diet is largely restricted to 


chubs, minnows, and other shallow-water fish of no value to anglers. 
bird may plunge 50 feet to snap up its prey from the water. 


An expert high diver, this 
The red-brown band across the lower 


breast identifies this one as a female (Color Plate IV). 


macaws and parakeets the tail is long and 
graduated. 

Green is a common color in the plumage, 
and is often variegated with yellow, orange, 
and red. Although there are a few excep- 
tions, bright coloration is the rule. 

The most brilliant members of all the par- 
rot group are found among the lories of Aus- 
tralia and adjacent islands. Red, orange, 
yellow, blue, and green are mingled in 
their plumage in bizarre and striking pat- 
terns. 

In most parrots the tongue is soft and 
flexible at the tip and is used to hold food 
while it is cut up by the bill. The tongue 
in lories has a brushlike fringe at the end 
that is supposed to assist in extracting nec- 
tar from blossoms. 


SOME PARROTS THREE FEET LONG, OTHERS 
THREE INCHES 


Members of the parrot family range in 
size from giants to midgets. The great 
all-blue hyacinthine macaw of Brazil is 
nearly three feet in length, with a long, 
pointed tail. The black cockatoo of north- 


ern Australia and adjacent islands is per- 
haps even a larger and heavier bird in body, 
as it is 32 inches long despite its short, 
square tail. 

What a contrast there is between these 
huge-billed giants and the tiny pygmy par- 
rots of New Guinea and near-by islands, the 
smallest of which is barely three inches long! 

Probably the best-known members of 
the family are the Amazon parrots of the 
New World. Small to medium in size, 
they have square tails and are green in 
general color, more or less marked with 
yellow or red. There are many kinds, of 
which several are regularly kept in cap- 
tivity. 

My first experience with these birds in 
their native haunts came years ago in 
Puerto Rico. A flock of them feeding in 
tall trees flew to a near-by hill where I 
looked for them for some time without re- 
sult, amazed that such large birds could 
remain so inconspicuous. 

When I finally located one it was only 
ten feet away, its green color matching the 
leaves among which it perched. Later, on 
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Photograph by George Shiras, 3d 
A DOE TAKING A DRINK FAILS TO DISTURB A SLEEPING KINGFISHER 


Until his flashlight negative was developed, the photographer was unaware of the bird’s presence 
(see page 63, Volume I, “Hunting Wild Life With a Camera and Flashlight,” by George Shiras, 3d, 
published by the National Geographic Society). This winged fisherman’s streaking flight and rattling 
cry are familiar to canoeist and angler in Michigan, near Lake Superior. The “halcyon bird,” with 
bristling tuft, is seen in the upper right-hand corner. 
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Photograph by L. W. Brownell 


SCRAGGLY BABY KINGFISHERS LINED UP FOR A SUN BATH 


Usually hatched on a mass of regurgitated fish bones, these pinfeathered youngsters pass the first 
days of their lives in a burrow underground. The kingfisher digs a home in a bank, most commonly 


beside stream or lake. 


the slopes of the mountain El Yunque, I 
found them resting in dead tree tops after 
rain to dry their feathers in the sun. 


MAY LIVE TO BE EIGHTY 


The African gray parrot has been known 
in captivity for hundreds of years, and is 
the most famous of those species that imi- 
tate human speech and other sounds. Some 
of the Amazon parrots also are excellent 
mimics and in America are more familiar 
than the African species. Certain cock- 
atoos also learn to ‘“‘speak.”’ 

Ability in this direction varies with dif- 
ferent individuals, some being gifted and 
some extremely stupid. Parrots learn by 
hearing often repeated sounds or phrases. 

It is not unusual to see one that whistles, 
barks like a dog, mews like a cat, and re- 
peats various sentences, sometimes so aptly 
as to make the bird appear more intelli- 
gent than it really is. 

Curiously enough, this mimicry seems to 
be developed only in captivity. I have 
known various species of Amazon parrots 
in the wild state, where they are noisy and 
vociferous, but have never found one with 


the slightest tendency to imitate familiar 
forest sounds. 

The longevity of parrots is proverbial, 
and, while sometimes it may be exaggerated, 
there is no question but that some individ- 
uals live for many years. 

In the National Zoological Park in Wash- 
ington, D. C., is a sulphur-crested cockatoo 
called “Dick.” He is the only living indi- 
vidual of the animal stock brought to the 
park from the Smithsonian grounds when 
the zoo was established in its present loca- 
tion in 1890. At that time this bird was 
fifteen or twenty years old. Dick in 1936 
is in fine feather, and I have been able to 
see no difference in him during the more 
than twenty years I have known him. 

There are various records of parrots that 
lived to be eighty and a few accounts, less 
definitely proved, of birds that reached one 
hundred years. 

On a pleasant May morning in the Can- 
tabrian Mountains of northern Spain I 
followed a woodland path that led me be- 
neath the opening leaves of oaks and chest- 
nuts. Strange notes of unseen birds came 
from every hand and I strained ears and 
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Photograph from F. W. Hoepfner 
EVIDENCE THAT A ROAD-RUNNER MAY EAT A RATTLER! 


Early one spring a farmer, J. C. Carraway, of Robstown, Texas, was walking in the mesquite 
brush with some of his dogs when he came upon this bird devouring a snake. His dogs killed the 
road-runner, which, being encumbered, was unable to run or fly away. The reptile was about fifteen 


inches long (page 812). 


eyes to identify songsters known _pre- 
viously only from books and_ voiceless 
museum specimens. 

Through all these enticing sounds there 
came one that I recognized without the 
slightest difficulty, a steady koo-koo, koo- 
koo that announced the European cuckoo. 

Long years of familiarity with the strik- 
ing of cuckoo clocks in my native land left 
not the slightest doubt of the identity of 
this note, and I laughed at the exactness 
of the imitation as I searched for the singer. 

Suddenly I saw a bird with long, broad 
tail flying with rapidly beating wings across 
a little valley, and the search was ended. 


PARROTS AND CUCKOOS ARE RELATIVES 


Ornithologists consider the cuckoos close 
relatives of the parrots in spite of their en- 
tirely different appearance. More than 
two hundred forms of cuckoos (family 
Cuculidae) are known, all being birds of 
slender form and small or medium size, 
often with long tails. Though widely dis- 
tributed throughout the world, they are 
commonest in tropical areas. 


While most cuckoos live among the 
branches of trees, some, such as the ani, feed 
regularly on the ground, forming a transi- 
tion to those species like the road-runner 
that are entirely terrestrial and seldom fly 
(Color Plate II and pages 809-812). 

The family activities of many of this 
group are strange and interesting, as among 
them parasitism in breeding is more wide- 
spread than in any other group of birds. 
The best-known example is the European 
cuckoo, a species that always places its egg 
in the nest of some small bird. About fif- 
teen inches in length, this cuckoo has the 
size and color of a small hawk. 

In the mating season each female cuckoo 
has a definite range in which it seeks out 
the nests of small bird neighbors. 

Each cuckoo is believed to parasitize 
nests of one kind of bird to the exclusion 
of others, one selecting the meadow pipit, 
another the hedge sparrow, another one of 
the wagtails, and so on. 

Often the cuckoo removes one egg of the 
rightful owner to make room for her own, 
and in all events the young cuckoo when 
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hatched soon gets rid of its other nest com- 
panions. 


FIRST ACT IS TO KILL 


With an instinct that is almost grue- 
some, the parasite, still too young to have 
its eyes open or to hold itself erect, works 
and squirms its body beneath those of its 
companions, gets them on its back, and then 
with awkward but certain movements 
heaves them over the edge of the nest. 

One by one the rightful babies are thrown 
out until the cuckoo remains in solitary 
possession, so that it may profit by all the 
food brought by small but attentive foster 
parents, who through all this ghastly pro- 
cedure never seem to understand that they 
are being duped. 

The young cuckoo grows apace, until be- 
side its small attendants it appears truly 
monstrous before it finally leaves their 
care. 

While the cuckoo is larger than the spe- 
cies that it ordinarily chooses to parasitize, 
its egg is small. Thus it may not offer too 
great a contrast to those of the foster par- 
ent and so cause sufficient alarm to bring 
about desertion of the nest. Furthermore, 
individual cuckoos become specialized for 
the parasitism of particular kinds of birds, 
and have developed a modified color in their 
eggs to agree with those of the host. 

In England the common cuckoo has an 
egg that matches fairly well in color those 
of the wagtails and pipits. In other parts 
of Europe some cuckoos produce bluish 
eggs like those of the European redstart. 
Even more striking color resemblances are 
found among the eggs of cuckoos in India. 

Naturalists have argued for scores of 
years over the method used by the cuckoo 
in placing eggs in the nest, and today 
Opinion in the matter varies. 

Where the nest is open it appears that 
the egg may be laid directly into it. But 
where the nest is built in a hole or crevice 
into which the cuckoo’s body cannot pos- 
sibly enter, many claim that the cuckoo lays 
on the ground and brings the egg to the 
nest in her mouth. Others hold that the 
egg is laid in the entrance of the nest and 
so put into place. 

In contrast to this bizarre parasitism, 
many species of cuckoos build nests and 
care for their own young attentively. This 
is the case with the familiar yellow-billed 
and black-billed cuckoos of the United 
States (Color Plate III and page 813). 
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Some observers say that these two are 
occasionally parasitic on each other, but 
this is not their regular custom. 

It may be added that many birds place 
eggs occasionally in nests other than their 
own. Ordinarily this is a casual circum- 
stance, owing perhaps to necessity arising 
when a nest has been destroyed and an egg 
has developed, or to mere carelessness on 
the part of a young bird. Such may be the 
explanation of apparent parasitism among 
our North American cuckoos. 

One hot April day in Haiti I came slowly 
down the slopes of a mountain, interested 
in the abundant gray robins, lizard- 
cuckoos, strange flycatchers, and other birds 
that were seen at every turn. 

As I paused to admire a view of the val- 
ley below, I heard a curious cooing call com- 
ing from a group of tall trees. With nasal 
cadence it came again, and I walked for- 
ward, watching intently in expectation of 
finding some peculiar pigeon. 

Suddenly a brilliant green bird marked 
with red beneath alighted on a branch in 
front of me to utter the strange call, which 
I now knew was the note of a trogon. An 
instant later it had retreated to the tree 
tops where I saw only its silhouette, dark 
against the sky, with no hint of its won- 
derful colors. 

The trogons (family Trogonidae) include 
more than sixty forms. Three species in- 
habit Africa, and sixteen are found in India 
and adjacent regions. The remainder live 
in the warmer parts of the New World, one 
coming as far north as southern Arizona 
(page 813). 

Nearly all are birds of lovely plumage, 
the most resplendent being the quetzal 
(Pharomacrus mocinno) of Central Amer- 
ica. One of the largest of its family, this 
handsome bird has metallic-green plumage 
above, red underparts, a compressed crest, 
and long, flowing upper tail coverts that 
fall in a sweeping curve more than two 
feet below the tail. 


STRANGE HABITS OF SOME KINGFISHERS 


The quetzal to the Aztecs was the em- 
blem of Quetzalcoatl, God of the Air, and 
as such was sacred, its plumes being re- 
served for the chiefs. It is today the na- 
tional bird of Guatemala, being shown on 
the coat of arms of the country and also 
on stamps. 

Our common belted kingfisher (Color 
Plate IV) is so associated with water and a 
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ve. is fil 
© National Geographic Society 
FLOCKS OF BRILLIANT PARAKEETS ONCE ROAMED THE SOUTH 


The green-yellow-and-orange CAROLINA PARAKEET (upper) ranged from Florida to Virginia 
and westward in the early years of the Nation; some even wandered north to New York and 
Wisconsin. Many were shot because they ate fruit, and now they are nearly extinct, but a few 
may remain in remote southern swamps. The bird uses one strong foot in the manner of a 
hand for grasping food, while it clings to a branch with the other. The larger THICK-BILLED 
Parrot (lower) sometimes appears in southeastern Arizona in quest of pine seeds, which it 
digs from tough cones with its powerful beak. 
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diet of fish that it is startling to learn that 
many of the family have other habits. I 
recall distinctly my own surprise in north- 
ern Argentina when a tiny green-backed 
kingfisher, no larger than a sparrow, flew 
out to seize a passing insect on the wing. 

True enough, this mite of a bird came 
later to fish for minnows in a lagoon, but 
wherever I encountered it afterward I had 
the feeling that it was always likely to do 
some strange and unusual thing. 

The kingfishers (family Alcedinidae) 
have almost world-wide distribution and 
number more than 200 forms. 

The kingfisher of Europe (Alcedo at- 
this), whose flashing colors I have seen 
along the Thames in England, is only seven 
inches long. Above it is bright blue, and 
below it is colored rusty red. 

The kookaburra, or laughing jackass, of 
Australia is a large kingfisher that lives on 
dry land far from water. At intervals it 
opens its huge bill to utter a loud, rolling 
call from which it derives its common name. 
It is one of the famous birds of the island 
continent, widely known, and often dis- 
played in zoos (page 828). 

Many other kinds of kingfishers live in 
forests or on dry land, where they feed on 
insects, lizards, and other animal foods. 


FLYCATCHER CLAN 600 STRONG 


The pampas of South America offer 
many anomalies in their birds. On my 
first day afield near the great Rio de la 
Plata of Argentina I saw a small, jet-black 
bird the size of a phoebe running like a 
robin on the ground. About the eye there 
was a curious wattled circle, like a little 
comb, of yellow, and when the bird flew 
there was a brilliant flash of white from the 
center of each wing. This was the pico 
plata, or silver bill, a curious flycatcher. 

Later I found a number of related spe- 
cies, all as much at home on the ground as 
so many sandpipers. The majority of the 
flycatcher family, however, are birds of 
thickets and woodlands (Color Plates V- 
VIII). 

The flycatchers (family Tyrannidae) 
are one of the few families of birds con- 
fined entirely to the New World. More 
than six hundred kinds are known to 
science, some of them of beautiful color 
and striking form, but many so obscure that 
they are known to few ornithologists. They 
are most abundant in the Tropics, but range 
widely, except in regions of extreme cold. 
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The majority are small birds and feed 
on insects which they capture expertly on 
the wing. They have developed broad flat 
bills and a fringe of hairlike bristles about 
the sides of the mouth that assist in en- 
trapping their moving food. Their bodies 
are slender, and their feet small. 

A number have greatly elongated tails, 
and many sport concealed spots of color in 
the feathers of the crown which they dis- 
play at times with a surprise effect that is 
highly pleasing. 

The most ornamental in this respect are 
the royal flycatchers of tropical America 
which have a conspicuous crest of red, 
tipped with steely blue, that is spread like 
a fan, much larger than the head, to form 
a truly resplendent ornament. 


Carolina Parakeet 
(Conuropsis carolinensis) 


The Carolina parakeet, like the vanished 
passenger pigeon and great auk, has dis- 
appeared with increasing settlement in 
our country, until now it is nearly extinct 
(Plate I). 

When the southeastern and central United 
States was first explored, the parakeet was 
abundant in many localities. Travelers, 
attracted by its flocking habit and brilliant 
colors, made frequent mention of “parrots” 
in their writings. But none recorded the 
habits of this bird in detail, so that now 
what information we have must be pieced 
together from scattered sources. 

Although most common apparently in the 
Gulf States, the parakeet ranged widely 
toward the north even during seasons of 
cold. Captain John Smith wrote of Vir- 
ginia that “in winter there are great plenty 
of Parrats,’ and the birds were also re- 
corded from Maryland at that season. 

Their decrease began early. Audubon in 
1832 said the parakeet was lessening in 
numbers, and by 1900 few remained in 
Florida, where they were once abundant. 
Dr. Frank M. Chapman saw two small 
flocks in April, 1904, near Lake Okeecho- 
bee, and casual report of them came from 
residents in that area until 1920. 

For years the bird was considered extinct, 
but recently there has been persistent claim 
that a few remain in certain remote swamps 
of South Carolina. At this writing (April, 
1936) the number left is not known, but 
we may hope that this interesting species 
may not be lost to us as a living bird. 
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According to available accounts, this 
parakeet in earlier years ranged in noisy 
flocks wherever food was plentiful. Nor- 
mally the birds fed on seeds of cypress, 
pine, and thistle, and also on cockleburs 
and sandburs whose rough hulls were 
shelled easily by strong bills. At night the 
flocks gathered in hollow trees where they 
clung suspended by feet and bills. 

The parakeet was hunted for food and 
sport at an early day. Indians used its 
plumes for ornament, and early white set- 
tlers found its flesh good to eat. 

With the planting of grain and orchards 
the birds became destructive to crops, and 
thousands were killed by farmers. Para- 
keets were said to be especially bad in 
apple orchards, as they cut up the fruit to 
get the seeds, sometimes stripping the trees 
completely. In Florida hundreds were 
trapped to become cage birds and thou- 
sands more were killed. Under these cir- 
cumstances the birds rapidly decreased. 

The Carolina parakeet nested in hollow 
trees, where it deposited pure-white eggs 
on whatever rubbish was accumulated in 
the cavity. Somewhat uncertain reports 
indicate that from three to five eggs con- 
stituted a set. It has been recorded on 
hearsay that the birds made nests on the 
horizontal limbs of cypress trees, but this 
statement seems to be erroneous. 

The Carolina parakeet proper (Conu- 
vopsis carolinensis carolinensis) formerly 
ranged from Florida and Alabama north to 
Maryland, and was found casually in Penn- 
sylvania and New York. A western race, 
slightly duller in color, the Louisiana para- 
keet (Conuropsis carolinensis ludovici- 
anus), was found from Louisiana and Mis- 
sissippi to Ohio, Wisconsin, and Nebraska. 


Thick-billed Parrot 
(Rhynchopsitta pachyrhyncha) 


In the Chiricahua Mountains of south- 
eastern Arizona, at intervals of several 
years, flocks of large parrots come to feed 
on the seeds concealed in pine cones (Color 
Plate I). 

Bills and feathers become smeared with 
pitch, but the food is rich and attractive 
and the birds linger in the pines until all 
this food is gone. Cold does not trouble 
them, and they may remain through the ice 
and snow of winter, feeding on acorns 
when the crop of pine cones has been 
harvested. 
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The birds are found in flocks and range 
widely, passing at times to other near-by 
mountains. After a few months they 
disappear. 

The proper home of this fine bird is in 
the mountain ranges bordering the Mexican 
tableland, where it lives in large flocks 
among the pines. The huge imperial wood- 
pecker of that area is a friendly neigh- 
bor, as its old nesting holes, cut in dead 
or living pines to a depth of one and one- 
half to two feet, furnish the parrots with 
shelters in which to rear their families. 

From one to three eggs are deposited on 
the fine bits of wood in the bottom of these 
cavities, often late in the season, as small 
young have been found in October. Since 
the parrots range from 4,000 to 10,000 feet 
altitude, the nights then are cold and the 
young parrots must undergo some hardship. 

The last large invasion of these parrots 
in the United States came in July, 1917, 
the birds remaining until the following 
March. Their occasional appearance is 
believed to be due to some lack in the food 
supply in their proper home. 

The thick-billed parrot is found nor- 
mally in the mountains of northern and 
central Mexico. In the United States, in 
addition to the Chiricahua Mountains, it 
has been found in the Dragoon, Galiuro, 
and Graham mountains in Arizona. 


Smooth-billed Ani 
(Crotophaga ant) 

The curious ani is of only casual occur- 
rence within the United States, but in the 
larger West Indian islands it is common 
(Color Plate IT). 

In a Puerto Rican pasture I first saw 
these black, long-tailed birds on the ground, 
feeding on insects disturbed by cattle. 

As I drew near, the anis began to call 
querulously and then flew in straggling pro- 
cession across the field to perch in a tree. 
There they crowded so closely that they 
touched one another, their long tails and 
narrow, high-arched beaks giving them an 
odd appearance. 

Always sociable, anis often build a bulky 
community nest of sticks in a tree. In 
this several females lay, and as many as 
twenty eggs may be found together. The 
habit is not universal, however, as I have 
found one pair building apart from the 
others. The eggs are clear blue, covered 
with raised white lines of a chalky deposit. 

The smooth-billed ani is resident from 
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© National Geographic Society 
STRANGE ANIS AND SWIFT ROAD-RUNNER ARE CLOSE COUSINS 


All are members of the cuckoo clan, although they bear little resemblance to their relatives 
except for the long tail (see opposite Plate). The Smooru-zitLED ANI (upper left) and the 
GROOVE-BILLED ANI (right) are subtropical birds which barely come within the borders of the 
United States. Like cowbirds, they are often seen around cattle and feed on parasitic insects. 
The Roav-kUNNER, swallowing a lizard, is a ground cuckoo which rivals a horse in fleetness. 
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FLYCATCHERS AND OTHER FRIENDS IN FEATHERS 


© National Geographic Society 
AMERICAN CUCKOOS ARE WHOLLY UNLIKE THE BIRD OF THE CUCKOO CLOCK 


Instead of a cheery cuckoo, their ‘song’? is an unmusical succession of chucks and clucks. 
Here the BLACK-BILLED eats tent caterpillars while the YELLOW-BILLED utters a guttural note. In 
contrast to the European cuckoo, which habitually lays its eggs in the nests of other birds, they 
normally hatch and rear their own young. The CoppERY-TAILED TROGON, of red breast, lives along 
the Mexican border, and isa relative of the gorgeous quetzal, worshiped by the Maya and Aztecs. 
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Photograph by William L. Finley 


LIZARDS, HALF SWALLOWED, STIFLE CONVERSATION BETWEEN TWO YOUNG 
ROAD-RUNNERS 


Such a reptilian dinner may be 10 or 12 inches long and disappears at the rate of about an inch 
every two minutes. The creatures are eaten head first, so that they slip down easily, and their scales 


prevent them from backing out. 


A well-balanced diet for a road-runner may include, in addition 


to lizards, crickets, beetles, caterpillars, and even small snakes (page 805). 


the West Indies and Yucatan south into 
central South America. It has been found 
rarely in Louisiana and Florida and cas- 
ually elsewhere. 


Groove-billed Ani 
(Crotophaga sulcirostris) 

Except for the smaller bill with distinctly 
impressed lines or grooves along its sides, 
this bird is almost the exact double of the 
smooth-billed ani (Color Plate II). 

It has been widely believed for centuries 
that anis extract many ticks from the skins 
of the domestic animals around which they 
feed in small flocks. But actually much of 
the credit for this belongs to the equally 
black grackles that range with them. 

Long and slender, anis are slow and 
direct in flight, alternately beating their 
small wings and sailing. In a strong wind 
they are almost helpless. 

The groove-billed ani’s eggs and gre- 
garious nesting habits are similar to those 
of its smooth-billed relative (page 809). 
It is resident from the lower Rio Grande 
Valley in Texas to Peru and British 


Guiana. The San Lucas ani (Crotophaga 
s. pallidula), a paler race, is found in the 
southern region of Baja California. 


Road-runner 
(Geococcyx californianus) 

Walking along a sandy trail in southern 
Arizona, I noticed a curious track shaped 
like a crude X, made obviously by a foot 
with two toes that pointed forward and two 
backward. The imprints were spaced in 
long strides that indicated a creature of fair 
size, and were so balanced that it was diff- 
cult to say which way the animal was trav- 
eling until I noticed that the forward- 
pointing toes were more deeply impressed 
in the loose soil. 

A slight movement under a bush some 
distance ahead announced the maker of 
the curious marks, as I saw the long bill, the 
crested head with a spot of brilliant red on 
the side, and the elongated tail of a road- 
runner (Plate IT). 

Finding that it was discovered, the bird 
started off at a rapid run and almost at 
once was out of sight. 
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This strange cuckoo is so entirely ter- 
restrial that ordinarily it prefers to run and 
hide rather than take to its wings, though 
when under the necessity it flies with ease. 
In the days of horse travel, road-runners 
delighted in appearing in the trail ahead to 
run easily with head low and tail straight 
behind, readily keeping in front. Finally, 
tired of the game, they would dash aside 
and suddenly elevate tail and crest. The 
light eyes and strange attitude at such times 
gave the bird a grotesque appearance. 

The road-runner is primarily an animal 
feeder, preferring lizards and large insects, 
which it seizes with its strong bill most 
expertly. It is not above taking an occa- 
sional young bird from the families of its 
neighbors, but the damage that it does in 
this direction is considered slight. 

Many tales are current of the enmity of 
the road-runner for the rattlesnake. Ac- 
cording to these stories, the astute bird 
builds a hedge of thorn-covered cactus pads 
about coiled rattlesnakes, even those of the 
largest size, to preclude all possibility of 
escape, and teases the reptile until it leaves 
the security of its coils; the snake is then 
dispatched by blows from the sharp bill. 

It is to be feared that these stories are 
more intriguing than true, though it is cer- 
tain that the road-runner will kill and eat 
small snakes of any kind (page 805). 

The nest of the road-runner is built of 
sticks with a lining of feathers, snakeskin, 
bark, and other soft materials. It is placed 
in bushes or low trees, sometimes in cactus 
plants. It holds usually from four to nine 
white or buffy-white eggs, but as many as 
twelve have been found in one nest. 

The road-runner is found from northern 
California and western Kansas south into 
central Mexico. 


Coppery-tailed Trogon 
(Trogon ambiguus ambiguus) 


An exotic species that comes across the 
southwestern border of the United States, 
the coppery-tailed trogon, though discov- 
ered within our limits fifty years ago, still 
remains little known (Color Plate III). 

It has been found most often in the 
Huachuca and Santa Catalina Mountains 
of Arizona, where it lives among the pines 
and oaks of remote canyons, and is known 
also from the San Luis Mountains, New 
Mexico, and the lower Rio Grande Valley 
in Texas. On the wing the birds resemble 
pigeons. 


813 


Trogons are usually solitary. It is un- 
usual to find more than a pair together. 
The bird illustrated on the accompanying 
plate is a male. In the female the head 
and back are brown and the red of the 
underparts is much reduced. 

It nests in cavities of trees. The three 
or four eggs are dull white in color. 


Black-billed Cuckoo 
(Coccyzus erythropthalmus) 


On a warm September day, as I crossed 
a field on the slopes of Whitetop Moun- 
tain in the Blue Ridge Mountains of Vir- 
ginia, a black-billed cuckoo flew from a 
thicket to a solitary tree (Color Plate III 
and page 805). 

Walking up slowly, I had to look for 
several minutes before I made out the 
bird’s slender form as it perched motion- 
less, concealed by branches and _ leaves. 
With its slim body and long tail it seemed 
a part of the branches. 

The clucking notes of others came from 
near-by slopes and a little farther on we 
saw one feeding a young bird just from the 
nest, though the summer season was ended 
and most birds had long ago completed 
their nesting. 

The nest is built of sticks and rootlets 
lined with softer materials, usually at an 
elevation of less than ten feet and, rarely, 
on the ground itself. The eggs are plain 
blue and number from two to six, or, rarely, 
as many as eight. 

The black-billed cuckoo nests from 
southeastern Alberta and Nova Scotia to 
Kansas, and in the mountains to northern 
Georgia. It winters in South America from 
Colombia to Peru. 


Yellow-billed Cuckoo 
(Coccysus americanus) 


A series of grating notes, half harsh and 
half resonant, following one another in 
definite arrangement—to most persons that 
is the yellow-billed cuckoo (Color Plate III 
and page 805). 

Watch closely among the leaves and pres- 
ently you may see a slender bird with long, 
white-spotted tail, and, as it turns its head, 
a distinct flash of orange yellow from the 
lower half of the bill. More often the bird 
is merely a somewhat ghostly voice, with- 
out definite substance, in the tree tops. 

Any farmer will tell you that the voice of 
the ‘rain crow” prophesies a downpour, par- 
ticularly when the bird is loudly vociferous. 
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© National Geographic Society 
KINGFISHERS CAN PLUNGE 50 FEET OR MORE AND SNATCH A SWIMMING MINNOW 


Familiar citizens of most of the United States are the BELTED KINGFISHERS (lower), which 
jealously guard their fishing preserves against poaching rivals. Poised on beating wings, the male 
is about to dive and seize a small fish in his long, sharp bill, while the perched female sounds the 
characteristic rattling call. Among the small Texas KINGFISHERS (upper) styles are reversed, 
and the male, not his mate, wears the rufous breast adornment. Both kinds nest in burrows in banks, 
usually not far from a pond or stream, 
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SWIFT, COURAGEOUS KINGBIRDS ROUT HAWKS AND LUMBERING CROWS 


In the distance a doughty little warrior is winning such an aerial battle, pursuing closely and 
sometimes actually riding on its much larger foeman’s back. All four of the birds with the orange- 
red crowns are KINGBIRDS—the EasTERN in flight, the ARKANSAS, or WESTERN, just below it, 
Cassin’s (left), a far westerner, and Coucu’s (bottom), which nests in southern Texas. Like 
the Southwest’s aptly named ScisSOR-TAILED FLYCATCHER (top), which shares their courage, 
they all live mainly on insects caught on the wing. 
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BIRDLAND GANGSTERS FLEE WHEN THIS POLICEMAN OF THE AIR IS ON PATROL 


The Arkansas, or western, kingbird, like its eastern cousin, fearlessly attacks marauding crows 


that destroy birds’ eggs and pull up young corn, and hawks that sometimes eat young birds. 


If it 


nests near a poultry yard, it affords protection to the farmer’s chickens (page 820). 


This belief I do not care to challenge, since 
the cuckoo calls most frequently at seasons 
when rain is common! 

Like its black-billed cousin, this cuckoo 
feeds on the hairy caterpillars that live in 
webs in shade and fruit trees and strip ad- 
jacent branches of fresh-grown leaves. 

I have often opened the stomachs of 
this and other cuckoos with similar habits 
and found the inner walls so filled with 
spiny hairs from caterpillars that the stom- 
ach seemed to be lined with fur. No harm 
comes from this and at intervals the stom- 
ach lining is shed in pieces, leaving the 
cavity smooth and clean. 

The yellow-billed cuckoo builds a loosely 
constructed nest of twigs with a small cavity 
in which it places from two to six (rarely 
eight) pale-blue eggs. These are larger and 
lighter in color than those of the black- 
billed cuckoo. 

Although the eggs of black-billed and yel- 
low-billed cuckoos have been reported oc- 
casionally in the nests of other birds, I be- 
lieve that this is a casual circumstance and 
that neither can be considered parasitic. 

The yellow-billed cuckoo (Coccyzus 


americanus americanus) nests from North 
Dakota and New Brunswick to northeast- 
ern Mexico and Florida. In winter it is 
found from Venezuela to Uruguay. 

The California cuckoo (Coccyzus a. occi- 
dentalis), which is slightly larger and paler, 
is found from British Columbia and Colo- 
rado to Baja California and western Texas. 
It is supposed to winter in South America. 


Texas Kingfisher 
(Chloroceryle americana septentrionalis) 


Along any small stream in southern Texas 
one may encounter a bird that is obviously 
a kingfisher and yet is no larger in body 
than a bluebird (Color Plate IV). 

Its strong, heavy bill, its position as it 
rests on a perch, and its mannerisms are 
unmistakably those of its larger, more com- 
mon cousin. But its small size gives the 
bird certain liberties, as it may dart out at 
any moment, like a flycatcher, to snap at 
some flying insect. In the next instant the 
bird is intent on minnows and other small 
creatures in the water. It prefers small 
clear streams to the larger rivers with silt- 
laden currents. 
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The Texas kingfisher burrows in a per- 
pendicular sand bank, sometimes in com- 
pany with bank swallows, to make a nest 
chamber two feet or so from the entrance. 
In this it places five or six clear-white eggs. 
Many of its nests are destroyed by floods. 

The call is a low clicking note, given with 
a twitch of the tail and a jerk of the body. 

This kingfisher ranges from southern 
Texas south into Mexico as far as Yucatan. 
It is also found in southern Arizona. Sev- 
eral closely allied forms are spread through 
tropical America as far as northern Argen- 
tina. 


Belted Kingfisher 
(Megaceryle alcyon) 

While a land bird in the sense that it is 
not truly aquatic, the kingfisher finds water 
essential for its life, as from ponds and 
streams it obtains most of its food. Though 
more common on fresh water, it ranges also 
along the ocean and brackish inlets in both 
summer and winter. 

A high-pitched rattling call and a flash 
of gray-blue and white announce the pres- 
ence of this bird, flying ahead as we follow 
any winding stream in summer. At inter- 
vals it perches on posts or limbs, usually 
over the water, when its crest of feathers 
and heavy bill make its head seem so large 
as to be almost unwieldy (Plate IV). 

The kingfisher watches intently as small 
fish swim below it, and then plunges sud- 
denly, head foremost, into the water, where 
its heavy bill serves as an efficient instru- 
ment to seize its slippery prey. Often it 
hovers in the air, remaining stationary with 
rapidly beating wings, until fish break be- 
low; then it darts down to capture them. 

In Haiti and Puerto Rico, and elsewhere 
in the West Indies, I have seen the king- 
fisher in its winter home not only feeding 
on fishes but also watching for small crabs 
that walked on the mud at the edge of 
mangrove swamps. 

A kingfisher’s home consists of a tun- 
nel driven into the perpendicular face of an 
earthen bank. Cut banks above streams 
and lakes are natural locations, but king- 
fishers are progressive and use the walls of 
railroad cuts and other excavations, some- 
times those distant from water. 

The burrow extends from 4 to 15 feet or 
more, with an enlargement at the end. 
Here, on a mass of regurgitated fish bones, 
rest from five to eight pure-white eggs. 

The eastern belted kingfisher (M/ega- 
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ceryle alcyon alcyon) breeds from Macken- 
zie and southern Labrador to the southern 
border of the United States and west to 
the Rocky Mountains. In winter it goes 
into the West Indies and northern South 
America. The western belted kingfisher 
(Megaceryle a. caurina), somewhat larger, 
is found from northern Alaska through the 
Rocky Mountain region, in winter going 
into northern Mexico. 


Scissor-tailed Flycatcher 
(Muscivora forficata) 

A view of this flycatcher against the 
clear green of a spring landscape entirely 
justifies the local name, “bird of paradise,” 
by which it is often known. Though small 
in body, it seems of good size because of 
the long, forked tail (Color Plate V). 

As a distant silhouette against the sky, 
the scissor-tail is remarkable mainly for its 
slender outline. But near at hand its soft, 
beautiful colors arouse admiration. It is a 
bird of the open prairies, where bushes and 
scattered trees afford observation perches 
from which to watch for its insect food. 
With the kingbirds it assumes police duties 
in harrying crows, hawks, and other larger 
birds. 

In spring the scissor-tail darts across the 
sky excitedly in a zigzag, aerial dance ac- 
companied by harsh, chattering notes, a 
veritable explosion of color and sound com- 
bined. Its nest is a compact cup of twigs, 
weeds, and grass, lined with softer mate- 
rials, placed in small trees, often in mes- 
quites. It contains from four to six white 
or creamy eggs, spotted boldly with brown 
and lavender. 

The scissor-tail nests from southern Ne- 
braska to Texas and spends the winter from 
southern Mexico to Panama. Individuals 
have been found casually, probably storm- 
driven, at many points outside this range. 


Eastern Kingbird 
(Tyrannus tyrannus) 

The kingbird always arouses admiration 
for its alert bearing and fearless harrying 
of birds much larger than itself (Plate V). 

Let a crow pass near its chosen territory 
and the kingbird circles out at once with 
incisive cries and quickly beating wings to 
rise above the black intruder and dart at 
it savagely. The swooping and diving with 
which the crow attempts to elude its small 
tormentor show that these attacks are not 


play. 
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FLYCATCHERS ARE VALUABLE ALLIES IN THE ETERNAL WAR AGAINST INSECTS 


Fortunate is the farmer whose orchards or groves shelter the GREAT CRESTED FLYCATCHER 
(upper left), as it eats prodigious numbers of weevils, beetles, and other crop destroyers. This 
bird has the mystifying habit of weaving a snake’s skin into its nest. Its four companions are 
westerners. The ASH-THROATED FLYCATCHER (upper right) lives in the Far West, the OLtva- 
CEous and SULPHUR-BELLIED (center, left and right) in the mountains of Arizona, and the large 
DERBY FLYCATCHER (bottom) in the lower Rio Grande Valley. 
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FLYCATCHERS AND OTHER FRIENDS IN FEATHERS 
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© National Geographic Society 
MILLIONS OF PESTS ARE DESTRO D BY THESE WINGED FLYTRAPS 
Small, pert, and energetic, the Least FLYCATCHER (upper left) often dashes down to the 


grass in pursuit of its insect prey. Less well known are the ALDER FLYCATCHER (upper right) 
of similar color but different note, the BurF-BREASTED (center left) of southwestern mountains, 
and the shy, retiring YELLOW-BELLIED (center right). The EASTERN PHOEBE (lower right), a near 
neighbor of man, catches insects with an audible snap of its bill and animatedly speaks its name. 
Say’s PHOEBE (lower left) and the handsome BLAck PHOEBE (lower center) are western kinsmen. 
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Frequently I have seen a kingbird alight 
on the larger bird’s back while it pecked 
and pulled at its feathers. 

With the crow driven beyond the bounds 
of the kingbird’s territory, the little war- 
rior returns with widely spread, vibrating 
wings to circle down to its perch. Hawks 
and other birds are fair game and are driven 
across the sky with excited calls. 

Kingbirds often build their compact, 
softly lined nests above water, placing them 
openly, without concealment, on overhang- 
ing branches. They nest frequently in 
orchards and in roadside trees, always with 
fearless disregard for the protection ordi- 
narily sought by birds of their size, since 
as audacious warriors they have every con- 
fidence in their prowess in protecting their 
homes. The nest contains three or four 
eggs, rarely five, white or creamy, spotted 
boldly with brown and bluish gray. 

Kingbirds feed mainly on insects, in late 
summer eating such small wild fruits as 
chokecherries. They are entirely bene- 
ficial, being favorites with most farmers 
because of their services in harrying crows 
and hawks from chicken yards. 

This species nests from southern British 
Columbia and Nova Scotia to Texas and 
Florida. It winters from Mexico to north- 
ern South America. 


Cassin’s Kingbird 
(Tyrannus vociferans) 

Burford Lake, the largest natural lake in 
New Mexico, lies in a great irregular trough 
near the Continental Divide at an elevation 
of 7,094 feet above sea level. As the sun 
was setting after a warm day in June, I 
walked out from camp in a little dobe cabin 
to the spring that supplied us with water. 
The air was cool and birds everywhere were 
active. 

Amid the songs of rock wrens, the scold- 
ing notes of a mockingbird, and the cheer- 
ful calls of western robins, I heard sud- 
denly an excited medley of odd calls and 
saw a Cassin’s kingbird dart out from the 
top of a dead tree in an erratic sky dance. 
It made sudden, quick side darts, abrupt 
turns and zigzags. The air was filled with 
the explosive sound of its notes. From high 
yellow pines others of its kind called in stir- 
ring accompaniment (Plate V). 

Both here and later in the Chiricahua 
Mountains of southeastern Arizona, I found 
the Cassin’s kingbirds nesting, sometimes 
in trees on open hillsides and sometimes in 
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oaks standing beside ranchhouses. The 
nests are bulky and the eggs like those of 
the eastern kingbird, though often less 
heavily spotted. 

Cassin’s kingbird nests from central Cali- 
fornia and central Montana south into 
Mexico. In winter it ranges to Guatemala. 


Arkansas Kingbird 
(Tyrannus verticalis) 

In summer travel on western highways, 
one sees on wires, bush tops, and other com- 
manding perches a flycatcher that is cer- 
tainly a kingbird, but that has a light-gray 
back and yellow underparts. As it flies out 
to seize an insect with a loud snap of its 
bill, the black tail is conspicuous. This is 
the Arkansas, or western, kingbird (Color 
Plate V). 

Like others of its clan, this kingbird is 
active and aggressive (page 816). 

Its nest in bushes or trees is made of weed 
stems and twigs, lined with softer fibers and 
feathers. The three to five eggs resemble 
those of the eastern kingbird. 

During the past sixty years the Arkansas 
kingbird has extended its range steadily 
eastward until now it occupies wide areas 
from Minnesota southward where in earlier 
days it was not known. In the Great Plains 
area it is found with the eastern bird and 
it replaces that species in the Far West. 

The nesting grounds extend from south- 
ern British Columbia and Manitoba to 
northern Baja California and Texas and 
thence eastward, the birds having been 
found recently as far as northern Ohio. 
They winter from western Mexico to Nica- 
ragua and occur casually in the East. 


Couch’s Kingbird 
(Tyrannus melancholicus couchi) 


In the lower Rio Grande Valley is found 
this kingbird, distinguished from others of 
similar pattern by somewhat darker color 
(Plate V). 

The nest often contains Spanish moss. 
The three or four eggs are marked by a 
creamy pink ground color, though the spot- 
tings are similar to those of other kingbird 
eggs. 

Couch’s kingbird ranges from southern 
Texas into Mexico, while related forms are 
distributed widely in tropical America. 
The gray kingbird (Tyrannus dominicensis 
dominicensis), another distinct species, is 
regularly seen along the southeastern coast 
from southern South Carolina into Florida 
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in summer. It ranges through the West 
Indies and along the shores of the Carib- 
bean Sea. 


Great Crested Flycatcher 
(Myiarchus crinitus) 

Enter any woodland in the eastern 
United States in summer, walk quietly, and 
listen to the low sounds that come from 
ground and tree-top. Soon you are certain 
to hear the note of the great crested fly- 
catcher, a clear, stirring call of curious tone 
and cadence. 

On dead limbs pointing skyward, half 
hidden by green foliage, soon there will ap- 
pear a slender figure with reddish-brown 
tail, yellow underparts, and gray breast, the 
bird that you seek (Color Plate VI). 

With crest raised the bird rests, darting 
out at intervals for passing insects and on 
occasion giving his ringing call. 

In a hollow in a near-by tree trunk this 
interesting bird has placed its nest, lining 
the cavity with soft materials to receive 
from four to eight eggs. These are creamy 
white, most strikingly marked with lines 
and blotches of brown and lavender, many 
of the markings running lengthwise and as 
firmly scrawled as if laid on witha pen. In 
these modern times the great crest some- 
times nests in birdhouses. 

As a decorative feature, almost invari- 
ably the shed skin of a snake is woven into 
the nest material, or an entire skin, taken 
from where the snake had left it on tree 
trunk or ground, is wound about the upper 
part of the nest. The practical reason for 
this, whether to frighten intruders or to 
decorate, must be left to the reader’s de- 
cision. Few nests of the great crest are 
found without it. 

True to the habits of its family, the 
great crest is a pugnacious enemy of all 
birds that trespass or intrude on what it 
considers its personal rights. Often in the 
nesting season it may be seen or heard 
hustling marauding jays through the tree- 
tops with loudly snapping bill and sharp 
outcries. And in protection of its nesting 
cavities it has been known even to whip 
completely the aggressive starling that ordi- 
narily is the victor in similar encounters 
with other hole-nesting birds. 

The northern crested flycatcher (Jy- 
archus crinitus boreus) nests from Mani- 
toba and Nova Scotia to Texas and South 
Carolina, and winters from Mexico to Co- 
lombia. The southern crested flycatcher 


(Myiarchus crinitus crinitus), with larger 
bill and more greenish back, is found from 
southern South Carolina through the penin- 
sula of Florida. ; 


Ash-throated Flycatcher 
(Myiarchus cinerascens) 


In the arid Southwest this bird replaces 
the great crested flycatcher of the East. 
Heat and sun are so much a part of its life 
that even in desert areas where there is 
little shade it seems as much at home as 
among the oaks and other trees of the 
lower slopes of the mountains (Plate VI). 

Like its eastern cousin, this bird nests in 
holes, occasionally occupying the domed 
nests of the cactus wren. In the desert it 
has been found using hollow iron pipes 
standing in the sun where it seemed incred- 
ible that the incubating bird could endure 
the heat. 

Fragments of snake and lizard skin are 
sometimes used for nest decoration, but 
this is not so universal a custom as with 
the eastern bird. The eggs, which number 
from three to six, are similar to those of 
the great crest, but ordinarily have the 
markings more finely delineated. 

The typical ash- throated flycatcher 
(Myiarchus cinerascens cinerascens) is 
found from Washington and Colorado to 
northern Baja California and Tamaulipas. 


Olivaceous Flycatcher 
(Myiarchus tuberculifer olivascens) 
In the brush-grown canyons of the moun- 
tains of southern New Mexico and Arizona 
this small cousin of the great crested fly- 


catcher is fairly common (Color Plate 
VI). 


Sulphur-bellied Flycatcher 
(Myiodynastes luteiventris swarthi) 

In the middle reaches of Pinery Canyon 
in the Chiricahua Mountains, Arizona, the 
white trunks and light-green leaves of a 
line of sycamores trace in pleasantly con- 
trasting color the winding course of the 
stream in the canyon bottom against the 
duller background of the scrub oaks that 
clothe the hillsides. 

As I admired the gnarled and contorted 
trunks of the trees that shaded our tents, 
I heard an emphatic note that drew my 
eyes to the yellow breast of a sulphur- 
bellied flycatcher perched on a dead limb 
where its colors were prominently displayed 
in the sun (Color Plate VI). 
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MOST FLYCATCHERS ARE NEAT IN APPEARANCE, BUT ONE IS GAUDY 


Compared to his relatives, the vivid VERMILION FLYCATCHER of the Mexican borderland 
(upper right with his mate) is like a scarlet tanager ina flock of sparrows. His flaming color flashes 
over a flooded river as he darts after insects, but his lady, perched beneath, is somberly clad. Two 
other southwesterners are the BEARDLESS (upper left) and CouEs’s FLYCATCHERS (lower right). 
The OLive-sIDED FLYCATCHER (lower left) breedsin northern forests and winters in South America. 
The Eastern and WESTERN Woop Pewees (left center) likewise migrate to tropic jungles. 
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As this species remains in the tops of the 
trees, it would be noticed seldom except for 
its notes. 

The friend whose camp I was visiting 
pointed out the nest of the flycatcher in a 
hollow limb. For days I spent much time 
watching this interesting bird. 

For a nest it lines a small cavity in a tree 
trunk with leaves and other soft materials, 
on which it places three or four cream-col- 
ored eggs, handsomely marked with brown 
and purple. 

The sulphur-bellied flycatcher nests in 
the mountains of southern Arizona. It 
migrates through Central America, prob- 
ably to South America. 


Derby Flycatcher 
(Pitangus sulphuratus derbianus) 


Though the Derby flycatcher comes 
into the lower Rio Grande Valley, it is 
essentially a bird of Latin America. There, 
in a variety of races differing only slightly 
in color and size, it has wide distribution. 
Among travelers in the American Tropics, it 
is one of the best known of the small birds 
(Color Plate VI). 

My first view of this species was in the 
hills above Rio de Janeiro where I saw it 
against a soul-satisfying background of 
mountain, harbor, and city. It was one of 
the first of the many birds I have come 
to know in South America. 

A few days later I heard its querulous 
calls from the eucalyptus trees in a public 
park in Montevideo, and still later found 
it common on the pampas near Buenos 
Aires and northward into Paraguay. 

Its notes give it its local names, rendered 
as bemteveo in Portuguese, bienteveo in 
Spanish, and pit-o-giie in Guarani, an In- 
dian tongue spoken widely among country 
people of diverse languages in Paraguay and 
Argentina. Elsewhere it is called the kis- 
kadee. 

In mating display I saw these birds stand 
erect and bend the bill down to expose the 
flaring, colored crest, while the partly ex- 
tended wings fluttered rapidly and loud 
cracking sounds were made by snapping 
the bill. The nests are large structures of 
twigs, with domed top and an entrance in 
one side. The eggs are cream-colored, 
spotted with brown. 

These flycatchers eat not only insects, 
but also small lizards, little frogs, and on 
occasion fish or minnows. 

The true Derby flycatcher occurs from 
the lower Rio Grande Valley in Texas to 
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Panama. Allied races are widely distrib- 
uted in Central and South America. 


Least Flycatcher 
(Em pidonax minimus) 


The smaller flycatchers are the despair 
of bird lovers, as the various species seem 
almost exactly alike. It is a relief to en- 
counter among them the least flycatcher, 
which, in summer, calls che-bec steadily and 
by this homely note may be told with ease 
from all its fellows (Plate VIL). 

In many localities the characteristic call 
gives this bird its common name of 
“chebec.” 

The least flycatcher is found in orchards, 
at the edges of woodlands, and in thickets, 
where it sits quietly, jerking its tail at inter- 
vals and occasionally uttering its explosive 
call. It often comes to dooryards where 
there is proper cover for it. 

The nest is a compact cup of shredded 
bark, plant fibers, down, and spiderweb 
placed in a fork of a bush or tree from 
eight to thirty feet from the ground. From 
three to six eggs are laid, pale creamy white 
without spots. 

Least flycatchers nest from Mackenzie 
and Quebec to Oklahoma and the moun- 
tains of North Carolina, and winter from 
northeastern Mexico to Panama. 

The Acadian flycatcher (Empidonax 
virescens), found in summer from Mas- 
sachusetts and Nebraska to the Gulf States, 
is larger and broader billed. 


Alder Flycatcher 
(Em pidonax trailli) 

The alder flycatcher comes late in spring 
when leaves are grown and summer is at 
hand. Ordinarily it is observed merely as 
an elusive gray form that darts up out of 
low, dense cover to seize an insect in the 
air and then disappears behind the leaves 
(Color Plate VII). 

Usually the compact nest is placed from 
two to four feet from the ground in a 
thicket. It contains two to four creamy or 
pinkish eggs spotted with brown. 

These flycatchers are found from Alaska 
and Newfoundland southward. In Au- 
gust, as soon as the young are grown, they 
head for the South again. 


Buff-breasted Flycatcher 
(Empidonax fulvifrons pygmaeus) 


Among pines and oaks of the south- 
western mountains this little flycatcher is 
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Photograph by Raymond S. Deck 


NOT ENOUGH YET? 


A nesting place near human habitation gives the phoebe some protection from its natural 


enemies—hawks and owls, skunks, squirrels, and weasels. 


The nest of green moss and mud is a 


carry-over from the days when this trusting flycatcher dwelt in a niche under a shelving cliff, as 


many of its kind still do. 


found in summer, the warm brown of its 
breast identifying it instantly from others 
of its kind. It is among the least known of 
its group, as its limited range, from southern 
Arizona and New Mexico into Mexico, is 
visited by few who study birds (Plate VII). 

The nest of this dainty creature is com- 
posed of soft materials fastened, often inse- 
curely, to a branch by filaments of cobweb. 
The three or four buffy-white eggs are 
without spots. 


Yellow-bellied Flycatcher 
(Empidonax flaviventris) 


Among eastern flycatchers of its group 
this species is the easiest to identify, since 
its yellow breast marks it instantly from 
any of its relatives (Color Plate VII). 

In spring it is one of the last of the mi- 
grants, not arriving until leaves are grown. 
In their cover it is often overlooked. 
Though it is considered rare, I recall a few 
times when at the end of May I have found 
it actually common. Low perches in heavily 
shaded woodlands are its favorite haunts. 


This flycatcher ordinarily conceals its 
nest in heavy moss on the ground, or against 
a bank or stump. The four or five eggs 
are white, spotted with brown. 

In fall the yellow-bellied flycatcher is 
even more richly colored than in spring. 
It nests in the north from northern British 
Columbia and Newfoundland to central 
Alberta and northern Pennsylvania, and 
winters from southern Mexico to Panama. 

The western flycatcher (Em pidonax diffi- 
cilis difficilis) , which resembles the yellow- 
bellied but is grayer above and duller yel- 
low below, ranges from Alaska and South 
Dakota to California and western Texas, 
with a related race, the San Lucas flycatcher 
(E. d. cineritius), in Baja California. 


Say’s Phoebe 
(Savornis saya) 


Time after time in the arid regions of 
the West, as I have approached an aban- 
doned cabin, a gray-brown bird with black 
tail has appeared on some wire or weather- 
beaten post. At intervals it twitches its 
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tail, and rarely may call plaintively. This 
is Say’s phoebe (Color Plate VII). 

Often the solitude of its haunts has 
seemed to me impressed on the bird both 
in its plain coloration and in its tendency to 
slip away aloofly until its haunts were once 
more undisturbed. In contrast to this habit, 
these birds may come at times to nest under 
porches or over busy doorways as non- 
chalantly as the phoebe of the East. 

The nest, placed under a bridge, against 
a building, in a cave, tunnel, or against the 
side of an arroyo, is made of vegetable 
fibers and hair, held together with spider- 
webs. It holds four or five white eggs, 
sometimes with a few flecks of brown. 

Say’s phoebe (Sayornis saya saya) is 
found from central Alaska to southern 
California and central Kansas. 


Black Phoebe 
(Sayornis nigricans) 

With its twitching tail and wing tips and 
its alert air, to eastern bird lovers the black 
phoebe is at once suggestive of the well- 
known bird from home (Plate VII). 

In California I have found black phoebes 
about bridges and along irrigation ditches, 
as well as in city parks and about ranch- 
houses. Where there is water and shrub- 
bery they may come into city yards. Like 
the eastern phoebe they are hardy and may 
remain through the winter in sheltered lo- 
calities even when frosts are severe. 

In spring the male rises with tremulous 
wings forty or fifty feet in the air to sing, 
an effort more praiseworthy for its sin- 
cerity than for its music. 

A little later there will be a nest made 
of pellets of mud, mixed with fine fibers, 
lined with wool and feathers, placed un- 
der the eaves of a building, against a bank, 
or at the mouth of an abandoned mine tun- 
nel. This holds from three to six white 
eggs, sometimes plain and_ sometimes 
slightly dotted with reddish brown. In- 
variably the nest is located near water. 

The black phoebe (Sayornis nigricans 
nigricans) is found from southwestern Ore- 
gon and southern Utah to southern Cali- 
fornia and Chiapas in Mexico. 


Eastern Phoebe 
(Sayornis phoebe) 

When I was a small boy the “pewee”’ that 
nested under the bridge was one of the first 
birds that I came to know. Later I duti- 
fully learned to call it the phoebe in ac- 
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cordance with the dictum of my first bird 
book (Color Plate VII). 

But listening long and carefully to the 
constantly repeated call from which the 
bird takes its name, I never was entirely 
sure that the nickname was not the better 
imitation of its note. 

In spring the phoebe comes to the bor- 
ders of little watercourses soon after the 
ice disappears, and on sunny days calls 
cheerfully as with twitching tail it watches 
for dancing gnats and other early insects. 
During cold storms it retires to willows and 
other shelter, but comes into the open 
again as the weather moderates. 

It is among the earliest of our smaller 
birds to nest, making a bulky cup of moss 
and other vegetable fibers mixed with mud, 
with a lining of soft materials. This is 
placed under a porch, against a rock ledge, 
or in the erect root base of a fallen tree. 
The three to six eggs are white, rarely with 
a few small spots of brown. ‘The birds are 
tame and often nest above a doorway. 

During the nesting season the phoebe 
sometimes rises in the air to sing excitedly 
for a minute or two. Such a sky dance is 
usually seen in morning and evening. 

This species is found from Mackenzie 
and Nova Scotia to eastern New Mexico 
and Georgia. In winter it ranges from Vir- 
ginia south to the Gulf States and Mexico. 


Beardless Flycatcher 
(Camptostoma imberbe) 


In a family of birds of fairly orthodox 
habits, so far as North America is con- 
cerned, the beardless flycatcher is truly an 
anomaly (Color Plate VIIT). 

First, it lacks the long bristles about the 
base of the bill that assist the ordinary fly- 
catchers in capturing prey. Also, it hops 
about among the smaller twigs of the trees 
and bushes that it frequents, sometimes ac- 
tively like a warbler and sometimes slowly 
and deliberately like a vireo. 

Add to this a cheerful, twittering song 
and there is complete a picture of one of 
the most curious of the smaller species of 
its family. 

This tiny flycatcher often ranges in little 
flocks that travel rather swiftly through 
the trees, or move more quietly through the 
tops of bushes. The nest is a ball of fibers 
placed at the base of a palm leaf, often near 
the ground. Two eggs are recorded as a 
set; they are white in color, spotted with 
brown in a circle about the larger end. 
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GREEN PARROTS, SETTLING IN MYRIADS, MADE THIS ARID AUSTRALIAN LANDSCAPE APPEAR VERDANT AND ALIVE 


So dense was the flight of the birds that farmers in the sheep and cattle country along the border of South and Western Australia feared that they would pollute the 
water supply for the homesteads and stock. Before the “plague” of parrots arrived, swarms of grasshoppers had already decimated the fruit and grain crops 


PARROTS, KINGFISHERS, AND FLYCATCHERS 


The beardless flycatcher enters the 
United States in southern Arizona and in 
the lower Rio Grande Valley, Texas. 
Southward it is found to Guatemala and 
Costa Rica. 


Vermilion Flycatcher 
(Pyrocephalus rubinus mexicanus) 


It was summer in southern Arizona, and 
as I pondered plans for the day, waves of 
heat from the first rays of the morning sun 
came to me across mesquite-grown flats 
leading toward distant brown mountains. 
With a sudden flash of color a vermilion 
flycatcher rose above the bushes with slowly 
flapping wings that held it suspended in the 
air as if on an invisible wire (Plate VIII). 

Its brilliant colors seemed to reflect the 
coming heat of the day as it hung like a 
giant moth fifty feet above the ground, a 
burning spot of color in an otherwise bar- 
ren landscape. Truly, this lovely creature 
merits its Spanish name of brasita de fuego, 
“little coal of fire.” 

The effect was the more singular, as on 
this occasion the bird was entirely silent. 
Often the display is accompanied by a thin, 
steely note that carries only a short dis- 
tance. 

This beautiful bird is found in arid 
regions, often along dry watercourses, 
where it has the general habits of ordi- 
nary flycatchers. The nest is a frail cup 
of twigs and plant fibers lined with feath- 
ers, wool, and down, placed in trees. The 
two or three eggs are buff, boldly marked 
with brown and lavender. 

Vermilion flycatchers are found from 
southeastern California, | southwestern 
Utah, and southern Texas to Baja Califor- 
nia and southern Mexico. 


Eastern Wood Pewee 
(Myiochanes virens) 


A bird of the woods, the wood pewee is 
often a disembodied voice that comes from 
a singer unseen. Its note is pleasing, if 
plaintive, a soft pee-a-wee repeated gently 
without particular emphasis, that often 
passes our ears without attracting notice. 
It rests quietly on a dead branch, usually 
in shade, where its dull colors make it in- 
conspicuous (Plate VIII). 

Passing insects provide it with food that 
it takes expertly from the air, and at times 
it comes out to rest in the sun on a fence 
or other open perch. 
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The nest is a felted cup so covered with 
lichens that it seems a part of the limb, 
being distinguished only when the bird flies 
to it. The three or four eggs are creamy 
white, with brown spots forming a wreath 
around the large end. 

This bird is found from southern Mani- 
toba and Nova Scotia to Texas and Florida. 
It winters from Nicaragua to Peru. 


Western Wood Pewee 
(Myiochanes richardsoni) 


A counterpart of the eastern bird in size 
and appearance, except for a slightly 
darker breast and duller lower mandible, 
the western wood pewee is chiefly distin- 
guished by its voice. This is a low, double- 
noted pee-er, a whistled call given more 
quickly and without the cadence of the 
longer song of its eastern kinsman (Color 
Plate VIII). 

The western wood pewee is a bird of 
groves along streams and hillsides, of 
mountain canyons, and of open mountain 
forests. It is widely distributed and at 
times is common. In Rucker Canyon in 
the Chiricahua Mountains of Arizona the 
songs of this species at the beginning of 
July made up the greater part of the dawn 
chorus of birds that awakened me. 

As its haunts in part are more arid, this 
is less a bird of the shadows than the other 
wood pewee. In late summer in the moun- 
tain parks of Colorado I have found it 
with little flocks of mountain bluebirds in 
open stands of pine. 

The nest is located on a tree limb, and is 
deeper and more strongly built than that of 
the eastern bird. The eggs are similar to 
those of the related species. 

The western wood pewee (IMvyiochanes 
richardsoni richardsoni) breeds from cen- 
tral Alaska and Manitoba to northern Baja 
California and Tamaulipas. A related race 
is found in lower Baja California. 


Coues’s Flycatcher 
(Myiochanes pertinax pallidiventris) 


Among the pines that cover the summit 
of the Chiricahua Mountains of Arizona, I 
saw these flycatchers perched on dead 
branches in the tops of the tallest trees, 
from which they made sallies to capture 
passing insects. In form and color they 
suggest the western wood pewee but are 
much larger (Color Plate VIIT). 

The notes are simple, but have a cadence 
suggestive of wilderness and mountains 
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Photograph by W. Robert Moore 


THE KOOKABURRA’S MOCKING, FIENDISH LAUGHTER MIGHT BE DIRECTED AT ITSELF 


“Laughing jackass” the absurdly shaped bird is called by residents and travelers in its native 
Australian bush. This forest-dwelling kingfisher, like its water-loving relatives, “fishes” from a stump 
or tree limb. Unfishlike, however, is its ‘‘catch,’ which consists of snakes and insects, mice, rats, 


and sometimes small birds (page 808). 


that rings in my imagination as I write 
these lines, though it has been fifteen years 
since I have heard these calls. 

The nest is a compact cup placed on a 
tree limb, often at some height from the 
ground. The eggs usually number three, and 
are creamy buff spotted with brown and 
lilac, often in a wreath about the larger end. 

Coues’s flycatcher ranges in the moun- 
tains from central Arizona and southwest- 
ern New Mexico south into Nayarit, Mexico. 


Olive-sided Flycatcher 
(Nuttallornis mesoleucus) 


This is a solitary bird, ordinarily found 
perched in the top of some tall tree, often 
on a dead limb where it has a clear and un- 
obstructed view. On its breeding grounds 
in the north and in the western mountains 
it frequents pine and spruce forests where 
its loud calls attract instant attention 
(Color Plate VIII). 

In migration I have seen it in orchards, 
or in roadside trees, but always on a com- 
manding perch. Larger than our other 
flycatchers excepting the kingbirds, it is 


known instantly by the heavy gray band 
on either side and by the cottony fluff of 
white feathers that shows above the wing 
on the lower back. 

In middle latitudes of our country I have 
watched long and eagerly for it, and the 
rare times I have found a solitary bird have 
been marked days indeed. In some parts 
of the western mountains it is common. 

The nest is a shallow cup of moss, pine 
needles, or other vegetable fibers, some- 
times low, and sometimes far from the 
ground. The three or four pinkish or 
cream-colored eggs are heavily blotched 
with brown. The old birds are pugnacious 
in defense of their nests, and dart with 
loudly snapping bills at the head of any 
intruder. 

The food consists mainly of insects taken 
while flying. In summer these birds some- 
times eat small wild fruits. 

The olive-sided flycatcher nests in the 
great coniferous forests of the north, from 
central Alaska across to Quebec, ranging 
south in the mountains to northern Baja 
California, western Texas, and North Caro- 
lina. It winters from Colombia to Peru. 


POTENT PERSONALITIES—WASPS AND 
HORNETS 


Though Often Painfully Stung, Mankind Profits Im- 
measurably from the Pest-killing Activities 
of These Fiery Little Flyers 


By Austin H. CLarK 


United States National Museum 


TINGS have a high educational value. 
After one or two experiences with 
these concealed weapons, the person- 

ality of the little sting-wielders is firmly 
impressed upon you. Thereafter you in- 
stinctively avoid any creature that appears 
to be a wasp or hornet. 

It is quite proper to regard the wasps and 
hornets with respect, as they insist you 
shall. But do not let their potent person- 
alities prejudice you against them. For it 
is within this group, taken in the broadest 
sense, that we find the cleverest and most 
ingenious of all the insects, as well as the 
most efficient and destructive enemies of 
our insect pests. 

The cleverness and ingenuity of wasps 
take numerous forms. Each of the many 
thousands of different kinds has its own 
little specialty which differs more or less 
from that of every other kind. Among 
these specialties few are more fascinating 
than those of the various digger wasps that 
burrow in the ground and lay up in little 
chambers food upon which their young 
subsist. 

Let us look more closely into the habits 
of some of our common digger wasps and 
see what they are doing in that sultry sea- 
son when we can think only of vacation, 
for it is then that they display the greatest 
energy. 


THE CICADA-KILLER IN ACTION 


Familiar to everyone in the hot, still, 
midsummer days is the monotonous shrill 
song of the cicada. Its aggravating quality 
seems to emphasize the heat and make it 
more depressing and debilitating. 

Once in a while one of these monotonous 
trills stops suddenly. You hear a discord- 
ant shriek that startles you for a moment. 
Then all is the same again—the heat and 
the interminable trills of the cicadas. 

What has happened? One of Nature’s 
little tragedies. A cicada has been sur- 
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prised by a cicada-killer, has fled shrieking 
away, and in all probability has been 
caught and stung, not to death, but into a 
state of complete helplessness. 

The cicada-killer is one of the largest and 
most conspicuous, as well as one of the com- 
monest, of our burrowing wasps. To many 
people it is known as a hornet—in fact, the 
hornet—and is much feared (Color Plate 
III). But it is not at all aggressive. It 
resents undue familiarity, of course, but its 
nature is wholly peaceful—except when 
cicadas are concerned. 

Cicadas are its only prey. Sometimes 
you see it flying about a tree, hunting for 
a victim up among the branches, or pur- 
suing a cicada at high speed through the 
air. But it is usually noticed dragging a 
cicada, often much larger than itself, along 
the ground on the way to its burrow. 


FOOD FOR A FUTURE GENERATION 


This nursery is commonly made in the 
higher and drier portions of lawns or in 
sloping grassy banks, and runs to a more or 
less spherical cell about an inch and a half 
in diameter (Plate III, lower). The finished 
nursery usually includes four cells. 

After each cell is completed the mother 
wasp goes on a hunting expedition. In 
bringing the cicada to the cell she fre- 
quently hoists her victim laboriously up a 
tree, from which she flies diagonally down 
toward her burrow. Thus she saves much 
time and energy, for dragging a creature as 
large as a cicada through the grass is a her- 
culean task even for so powerful a wasp. 
Usually, though not invariably, a second 
cicada is added to the first. 

After the cicadas—still alive but help- 
less—are stored safely in the underground 
cell, the wasp places an egg on the body of 
one of them just under one of the middle 
legs, then closes the cell with earth. 

The egg hatches in three days, and the 
grub feeds on the cicadas for a little over 
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Photograph by Paul Griswold Howes 


A SKYSCRAPER OF THE WASP WORLD 


This huge Brazilian nest of 40-odd stories, found 
hanging from a branch, is the work of thousands 
of individuals. The cells are empty now and part 
of the tough, pasteboardlike wall has been stripped 
away to show the interior (opposite page). 


a week. It then makes a cocoon of earth, 
mixed with enough silk to make it rather 
dense, and spends the winter inside. In the 
spring, after passing through the pupa stage, 
the wasp digs its way out of the ground. 

The cicada-killers that you see walking 
or flying about a grassy slope are living 
evidence of the numerous tragedies that 
have taken place beneath the sod. 


WASPS DRINK NECTAR AND BEER 


Only the young of this wasp feed on 
cicadas. The adults, as is the case with 
nearly all the wasps, are vegetarians. For 
many days after emerging from the ground, 
the cicada-killers, indolent and peaceful, 
wander aimlessly about, lapping up nectar 
from the flowers. I have seen three of them 
on a single water hemlock. 

They are especially fond of the sap of 
certain trees. If truth must be told, they 
much prefer this sap after fermentation has 
transformed it into more or less strong beer. 
Last summer on the border of the Dismal 
Swamp in Virginia I saw five of them drink- 
ing along an oozing cut in the trunk of a 
sycamore. They set up a horrid buzz when 
I approached too closely. 

Idle ease, nectar, and beer satisfy these 
wasps for a few weeks. During this time 
they display not the slightest interest in 
cicadas. Then, with the attainment of full 
bodily development, the females somewhat 
suddenly become demons of dynamic 
energy murderously inclined toward all 
cicadas—full-fledged cicada-killers. 

This ferocity, incidentally, is entirely 
lacking in the males and they do no hunt- 
ing whatsoever. 

The cicada-killers are interesting because 
of their great size, and the bulk and power 
of their victims. It is a thrilling sight to 
see one of them strike a cicada in full flight 
and, with its prey, go tumbling to the 
ground. But their technique is crude— 
effective, but lacking those finer touches 
that perfect the picture. So let us consider 
the most accomplished artists that are 
found among the digger wasps. 


THE WAY OF A WASP WITH A 
CATERPILLAR 


Rather large, very slender, and _ long- 
waisted wasps commonly are seen early in 
the summer on wild carrot and other flow- 
ers (Color Plate IV, figure 5), about de- 
caying fruit, or drinking at the sides of 
puddles. Indolent and peaceful, they are 
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unsuspicious and 
slow to take of- 
fense. These are 
young caterpillar 
wasps, for which 
as yet life means 
little more than 
feeding on nectar 
in full enjoyment 
of the summer 
sunshine. 

Lazy, slow- 
moving creatures, 
with an air of 
complete _ bore- 
dom, they could 
scarcely appear 
less interesting or 
more slothful. 
But while they 
are spending 
their time in friy- 
olous enjoyment 
they are develop- 
ing strength and 
energy and ac- 
quiring a knowl- 
edge of the 
world. 

Energy finally 
gets the upper 
hand, and the fe- 
male forsakes the 
flowers almost 
completely. The 
first thing she 
does on becoming 
energetic is to 
find a patch of 
bare, stiff soil, 
more or less pro- 
tected, and there 
dig a burrow end- 
ing in an enlarged chamber, oval in shape 
and horizontal. 

After the burrow is completed the wasp 
closes the opening with a little stone or a 
pellet of earth of just the right size, or 
sometimes with several pellets, filling the 
hole up level with the ground and often 
kicking some loose earth over it. 

Her burrow completed, closed, and con- 
cealed from view, she now goes in search 
of prey—caterpillars found on or near the 
ground. Our commonest one prefers green 
caterpillars much larger than herself. 

When a caterpillar is discovered the wasp 
knocks it off the leaf onto the ground. 


elevators. 


Photograph by Paul Griswold Howes 


EIGHT FLOORS IN A 40-STORY ‘““WALK-UP’’) APARTMENT HOUSE 


Each floor of the skyscraper (opposite page) is securely anchored to the 
strong outer wall, and all are connected by passageways in lieu of stairs and 
In these crowded tiers young wasps are reared. 


Then, watching her chance, she seizes it 
with her mandibles near its head and gives 
it a prolonged sting between two of the 
earlier segments. This ends the struggles 
of the caterpillar. 

The wasp then stings its victim between 
the other earlier segments and between most 
or all of the hinder segments. The stinging 
is followed by a thorough squeezing of the 
neck between the mandibles all around, 
this squeezing process lasting for some time. 

The caterpillar, reduced to complete in- 
ertness and lying extended at full length, 
is now ready to be transported to the bur- 
row. The wasp turns it on its back; then, 
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WASP FACES TARANTULA FOR A DUEL TO THE DEATH 


Alighting between the frightened spider and its burrow, the tarantula hawk (page 50) holds 
her victim at bay. Each is able to kill the other, for one carries a high-voltage sting and the other 
has powerful jaws. But the odds are heavily in favor of the eager, confident wasp. 


ONE THRUST OF THE HIGH-POWERED STING AND THE FIGHT IS OVER 


By a quick strike—the speed of which has been likened to the snap of an electric spark—the tarantula 
hawk has paralyzed its adversary. The big spider now lies inert and entirely helpless. 
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THE TARANTULA’S HOME BECOMES ITS TOMB 


After examining the victim with extreme care, the wasp—always walking backward—drags the 
paralyzed spider to its own hole. When she gets it to the bottom of the burrow she will calmly lay 
an egg on the captive, close the hole, and go away. 


Photographs by Lee Passmore 


THE END OF A TARANTULA, THE BEGINNING OF ANOTHER WASP 


From the egg laid on the living spider’s body will emerge a grub that will feed upon the victim and 
ultimately become a tarantula hawk, perhaps a fighting female like its warrior mother (p. 55). 
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BATE 


Photograph by Paul Griswold Howes 
A YOUNG JUG-MAKER WASP GETS OUT OF THE UGE 
Weak and clumsy, it preens itself after crawling out of the urn-shaped earthen 
cell through the large hole at the left (Plate II and page 65). 
front is still sealed, just as the mother left it after she provisioned the nursery 
(Photograph greatly enlarged.) 


with caterpillars and laid an egg. 


seizing it by the throat, lifts its head off 
the ground and drags it along at a very 
creditable pace—at least when the ground 
is smooth and the way is unobstructed. 

From time to time the wasp carefully 
parks the caterpillar and flies away, soon 
coming back and taking up the load again. 
These excursions are probably back to the 
burrow to see that nothing is amiss and to 
get her bearings. 

Tf all goes well, the caterpillar is finally 
brought to the burrow, which is opened 
and the victim placed inside. Sometimes a 
single caterpillar is sufficient, but usually 


two or even more 
are needed. If 
more than one is 
stored, the bur- 
row is always 
closed after each 
is placed within | 
it. When the 
store of caterpil- 
lars is complete 
and the egg is 
laid, the burrow 
is permanently 
closed with the 
greatest care. 


SOME WASPS USE 
TOOLS 


Now comes the 
most interesting 
part of the whole 
proceeding. The 
wasp searches for 
a little stone of 
just the right size 
and shape, and 
with this held 
firmly in her jaws 
she pats the earth 
down very cCare- 
fully to obliterate 
all traces of her 
work. 

Some kinds of 
digger wasps, in- 
stead of using a 
stone, sweep the 
ground smooth 
with a little stick 
used as a broom. 

Frequently a 
dried leaf or a 
pebble is placed 
over the top of 
the closed burrow, as if in memory of the 
poor caterpillars interred below. Similar 
artistic temperament is seen in many other 
kinds of wasps (p. 51). It is noted also in 
various birds which ornament their nests, 
sometimes in bizarre fashion. 

The use of tools, however, is a different 
matter. Except for certain members of the 
wasp tribe, and the spinning ants,* which 
are related to the wasps, no other living 
things, unless taught, use tools but man. 


The opening in 


* See “Stalking Ants, Savage and Civilized,” by 
W. M. Mann, in Tue NationaAL GEOGRAPHIC 
MacazineE, August, 1934. 
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Loving and in- 
dulgent mothers 
are by no means 
rare among these 
canny insects. 
Although most of 
them, after pro- 
visioning their 
cells, seal them 
up and show no 
further interest in 
them, some tend 
their young 
bringing them 
food from time to 
time as do the 
birds. 

Thus the wasp 
called Bembix— 
the sand wasp— 
makes a burrow 
in the ground, 
stores a fly in it, 
and lays an egg 
upon the fly. The 
little grub is fed 
first with small 
flies and then 
with larger ones, 
until it is fully 
grown and ready 
to transform to 
the pupal stage. 

These Bembix, 
which usually 
live in large com- 
munities, are 
quite unethical, 
much given to 
stealing each 
other’s flies at 
every opportu- 
nity. 

Though as neighbors they leave much 
to be desired, as successful mothers the 
Bembix have few, if any, equals in the 
animal world. During her ten to twelve 
weeks’ activity as a full-fledged wasp, a 
mother Bembix can raise at most only five 
or six young. And yet these wasps are 
common. 

It is about the same with the other digger 
wasps. The number of young produced is 
very small. They are so well taken care of, 
however, that relatively few are lost, and 
the race prospers. 

In providing for the welfare of their 


weather of the Tropics. 


In the world of wasps, masonry is an ancient art. 
(Trypoxylon fabricator) uses clay so expertly that the cells of the nest, though 
as thin as paper, are tough enough to shed rain and hold together in the extreme 
(Greatly enlarged.) 


Photograph by Paul Griswold Howes 
A BUSY LITTLE MASON PATCHES HER HOME OF CLAY 


This pipe-organ wasp 


young, some mother wasps seem to show 
almost reckless bravery. This is true, 
for instance, of the tarantula hawks of 
the Southwest—fearsome-looking steel-blue 
wasps, some of which equal in size, and all 
of them in ferocity, the cicada-killer. 


TARANTULA HAWKS ON THE HUNT 


But tarantula hawks are far more alert 
and canny. They have to be, because the 
huge spiders with which they must deal 
are powerful, resourceful, and armed with 
formidable fangs—very different from the 
clumsy and defenseless cicadas. 
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Some of these big wasps hawk about 
searching for their prey, much like a sharp- 
shinned hawk hunting for small birds. Hav- 
ing discovered a tarantula, they hover over 
it awaiting an opportunity to strike. 


STING LIKE A HIGH-VOLTAGE SPARK 


In South America I once saw a tarantula 
running rapidly along a path. Well above 
it and a little behind flew a tarantula hawk. 
The spider stopped, exhausted. The wasp 
hovered above it. 

Suddenly it descended. The instant it 
struck, the great spider was completely 
paralyzed. The sudden action of the sting 
of these tarantula hawks has been com- 
pared to the snap of an electric spark. 

Sometimes there is a slip, and then a 
furious fight takes place. If this occurs, 
bet on the wasp and you probably won't 
lose. 

After the battle the paralyzed spider is 
hauled to a suitable place, a hole is dug, 
and the victim is dragged into it. An egg 
is laid upon its body and the hole is closed. 
Then the wasp starts off on a hunt for an- 
other spider. 

One kind of these giant wasps, having 
found a tarantula that has strayed some 
distance from its burrow, alights between 
the spider and its home, facing the poor 
frightened creature. If it is possible for 
you to entertain feelings of sympathy for 
a huge and ugly spider, now is the time to 
do it (pages 52 and $3). 

They watch each other closely, the spider 
and the wasp. Each is capable of killing 
the other. But the spider is frightened— 
it is facing a serious crisis and knows it. 
The wasp, by nature cannier and quicker, 
is quite composed. It is simply about to 
undertake a routine performance. Sud- 
denly it strikes, and all is over; or there 
may be a short tussle, with the wasp the 
victor. 

The now paralyzed spider, after deliber- 
ate examination, is dragged by the wasp, 
always walking backwards, into the vic- 
tim’s own home, now become its tomb. An 
egg is laid upon the helpless though still 
living body, and the hole is closed. 

Another tarantula hawk is a_ serious 
enemy of the trapdoor spiders in the West.* 

Spiders are very much in demand as food 
for baby wasps, and many different kinds 


* See “California Trapdoor Spider Performs 
Engineering Marvels,” by Lee Passmore, in THE 
Nationat Grocrapuic Macazine, August, 1933, 


of wasps stock their nurseries with them. 
Among these are the common mud daubers, 
the cells of which are often seen in barns, 
about. verandas, in attics—indeed, in pro- 
tected situations generally (Plate VIII). 

What is the story of these unsightly and 
unwelcome lumps of mud? A story of tire- 
less industry and maternal solicitude, with 
a sad background of villainy and tragedy, 
for the careful little mothers that construct 
these cells have their share of troubles. 

Trim and slender wasps with yellow- 
banded legs, they are seen in numbers on 
muddy spots in summer. Each one is 
standing on her head, digging out a ball 
of mud. When she has gathered a sufficient 
load she flies away to the scene of her ar- 
chitectural operations. 

Each load of mud is flattened out into 
a thin band that reaches halfway around 
the cell (Plate VIII, middle left). These 
bands are added first on one side and then 
on the other, so that the cell when finished 
has a sort of herringbone pattern. 

Usually several or many cells are con- 
structed, parallel to each other, side by side, 
or inamass. Then the mother wasp brings 
more mud and plasters the whole structure 
smoothly over, sometimes studding the sur- 
face with numerous little pills of mud by 
way of ornament. 

After each cell is finished there is a pause 
in building operations. Mother goes spider 


hunting. She catches and stings a spider 
and packs it in the cell. She lays an egg 
upon it. Then she catches more spiders 


and fills the cell with them. When the pro- 
spective baby’s larder is complete, mother 
seals the cell with mud and begins another. 

The group of cells shown in the upper 
left-hand corner of Color Plate VIII was 
found by Mr. Murayama and me in the 
Astrophysical Observatory of the Smith- 
sonian Institution at Washington, D.C. It 
was made up of two lots of cells. The first 
group, attached to the board, was small. 
From these cells the wasps had all emerged 
some time before. About them was a larger 
group of cells, all of which were closed. 

As Mr. Murayama worked, the wasps 
one by one bit their way out of the cells, 
just in time to have their portraits painted. 


ENTER THE VILLAIN 


When we were looking for the mud- 
daubers’ nests, I noticed an active, nervous 
little wasp, vivid metallic green in color, 
taking an interest in the cells. This is the 


FARMERS’ FRIENDS AMONG THE WASPS AND HORNETS 


© National Geographic Society : Painting by Hashime Murayama 
HONEST BEES AND THIEVES PASTURE TOGETHER ON NEW JERSEY TEA 


All are native to North America. The Bumblebee, Pombus vagans (10), is a common garden 
visitor. (1) Axthidiellum notatum,; (2) a robber who steals the stores of other bees, Sphecodes 
vanuncult, female; (3) Halictus fuscipennis; (4) Hl. stultus, called a ‘‘Sweat-bee’’ because it often flies 
about perspiring humans (Plate VI, fig. 7 and 10); (5) -lgapostemon splendens, male; (6) same, female; 
(7) and (8) dugechlora pura, females; (9) dugochloropsis coerulea; (11) Anthophora abrupta, male; 
(12) same, female; (13) Andrena vestita, Twice life size. 
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SUCH ADOBE BUNGALOWS AND APARTMENTS HOUSE YOUNGSTERS ONLY 


_ Asa mother Bushnell’s wasp (Odvnerus tempiferus var. macio) constructs each cell of her home 
(right), she provisions it with paralyzed caterpillars and lays an egg inside. Larvae hatch, gorge 
themselves, then sleep through the winter. Jug-maker wasps build small flanged urns (left). Life size. 
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RECENTLY DISCOVERED, BUSHNELL’S WASP POSES FOR ITS FIRST PORTRAIT 


David I. Bushnell, Jr., found this nest of wasps, previously unknown, near Fredericksbur 
Virginia, in October, 1935. On nest are males (above) and a female. On the alder leaves are he 
makers (Zuimenes fraternus), female left, male lower center, and parasites of Bushnell’s wasp (right). 
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FARMERS’ FRIENDS AMONG THE WASPS AND HORNETS 


CICADA-KILLERS BRING HOME PARALYZED PREY CLASPED IN THEIR ARMS— 
On sultry summer days, sharp discordant shrieks often pierce the ringing chorus of male Cicadas. 


The outcries come from victims surprised, stung helpless, and carried off by Cicada-killers (Sphecius 
spectosus), The Cicada-killer is a large and common burrowing wasp. Life size, 


PURE ‘ 
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© National Geographic Society Paintings by Hashime Murayama 
—AND THEN DRAG THEIR VICTIMS DOWN INTO NURSERY DENS 


After storing paralyzed Cicadas (upper), the wasp lays an egg on a captive. A grub hatches, eats 
until it grows fat (left), then spins a cocoon of earth and silk (right). In the spring a full-grown wasp 
emerges. The Cicada shown is 7idicen Hinnet. Life size. 
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© National Geographic Society Painting by. Tashime Murayama 
WASPS, SIPPING WILD CARROT NECTAR, ARE GOOD-NATURED—IF LEFT ALONE! 


(1) Psammochares fabrici, female, known as a Spider-wasp because it stores spiders for its young; 
(2) same, male; (3) Cerceris alaope, male; (4) Sphaerophthalna. penusvlvanica Reet ae (Sha 
Caterpillar-wasp (Sphexv urnarius); (6) a Hornet (I’espula sguamosa); (7) a Grasshopper-wasp 
(Ammobia ichneumonca); (8) and (9) Ceropales bipunctata; (10) a Cuckoo-wasp, Chrysis laminifera, 
which deposits its eggs in the nests of other wasps; (11) Sphea nigricans; (12) and (14) Psammochares 
philadelphicus, (13) Holopyga verticals; (15) Blue Burglar (Chalybion cvanenm), and (16) Cerceris 


chryssipe. Life size. 
IV 


FARMERS’ FRIENDS AMONG THE WASPS AND HORNETS 


AS A HORNET MURDERS A BUTTERFLY, ITS OWN ENEMIES LURK NEAR BY 
Yellow Jackets, Vespula arenaria (1), (2), (3), (4), are victimized by another hornet, I”. arctica 
(5). A gray nest of the White-faced hornets, ” smaculata (6), (7), hangsinatree. These relish house- 
flies (9). Sphecophaga burra (8) enters hornets’ nests and lays its eggs in their young. Life size. 
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PAPER WASPS BUILD THEIR NEST WITH NO OUTER ENVELOPE 
: c lls. A female 
ueen constructs the first cells and rears a few workers. Later, these add new cells. fem 
(Pousies sseabie var. pollipes), right, has made a pellet of paper pulp for the home by masticating 
weathered timber. A male clings to a leaf (upper left). The nest hangs in a privet hedge. Life size. 
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WASPS, BEES, AND NEAR RELATIONS BUZZ ABOUT CHOKECHERRY BLOSSOMS 


There are thousands of kinds of small parasitic wasplike insects. Because they prey upon crop- 
destroying .insects, they are valuable farmers’ allies. Those under the glass are enlarged five times, 
others are life size. (1) and (12) Leaf-cutter bees (Afegachile latimanus); (2) a parasitic Chalcid-fly 
(Spilochatcis flavopicta); (3) a small Leaf-cutter (MJegachile brevis); (4) a Braconid (Aracon hacma- 
todes); (5) Caurdiochiles tibiator; (6) a parasite of other parasites, Peri/anpus hyalinus; (7) and (10) a 
‘“Sweat-bee’’ (/7a/ictus stu/tus), Plate I, fig. 4; (8) Bracon moutrealensis; (9) Euphorus pallipes, and 
(11) a Honeybee, Apis mellifera. Opposite plate, upper, enlarged five times; lower, two and a half. 
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FARMERS’ FRIENDS AMONG THE WASPS AND HORNETS 


LOOK FOR BURROWING BEES ON DRY SLOPES IN YOUR LAWN 


Faces of Halictus pruinosus stop entrances (left), and a female dashes home (center), Enemies 
include a wingless wasp (/%eudomethoca frigida, right), Metopia leucocephala (left), Loaotropa sp., 
below, and J/egaselia divergens (right center). A Bee-catching wasp crawls down its hole. 
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© National Geographic Society 
TWO PARASITES, ONE INSIDE THE OTHER, LIVE WITHIN THE CABBAGE CATERPILLAR! 

Tiny wasps (Apanteles glomeratus, on yellow cocoons) lay eggs inside the host. Smaller ones 

( Astommaspis SEO extreme upper right, and Ye/rastichus rapo, lower) prey upon the first. Ltoplectus 

conguistor (lower, male, left; female, right) and Preromalus puparum (lett center) destroy the chrysalis. 
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“SQUATTERS” OFTEN CLAIM ABANDONED HOMES OF MUD DAUBER WASPS 


Under stones and in attics you will find these nests of the yellow-legged Mud Daubers (Sceliphron 
caementarium), upper and center left. On the bottom of one nest isa Blue Burglar ( Cha/vbion cyaneunt) , 
Plate 1V, fig. 15. Green Cuckoo Wasps ( 7vichrysis parvula) lay eggs in the Daubers’ cells. Small 
tenant wasps (Zyvporylon clavatum), lower left, and Ancistrocerus uncinatus, right center, partition 
original Dauber cases, while Psevdagenia adjuncta (upper right) build new cells inside the old. Other 
squatters like the little Osmta cordata (lower right) also convert Daubers’ cells into apartment houses. 
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villain” in the story, the cause of many 
tragedies. It was a cuckoo wasp (Plate 
VIII, upper left and top), looking for a 
chance to place an egg in one of the cells. 
The grub, emerging from its egg, would 
have fed upon the baby mud dauber, finally 
killing it. Many young mud daubers every 
year are victims of these cuckoo wasps. 


HOW THE BLUE BURGLAR ROBS A HOUSE 


Quite as callous as this jewel-like villain 
is another wasp, much like the yellow-legged 
mud dauber, but dark steel-blue in color— 
the blue burglar (Plate IV, figure 15; Plate 
VIII, on bottom of cell mass at upper left). 

These steely-blue wasps are habitual 
housebreakers. After a yellow-legged mud- 
dauber has built a cell, stocked it with 
food, and sealed it, one of these burglars 
comes along, breaks open the cell, throws 
out the spiders, and proceeds to make itself 
at home. It cleans out the cell, then stocks 
it with a new supply of spiders, laying an 
egg on the last one. Then it seals up the 
cell in a clumsy and amateurish manner. 

These wasps are common about puddles. 
But you never see them standing on their 
heads and digging up the mud. _ Instead, 
they fill themselves with water. This they 
use to moisten the mud of the cell so that 
they may break it open, and also to soften 
mud for use in sealing. Sometimes, instead 
of breaking into fresh cells, they use old 
ones from which the mud daubers have 
emerged. 


THE. MUD. DAUBERS’. TENANTS 


Old mud-wasp cells are much in demand, 
being used by a number of other wasps, 
some bees, and different kinds of insects. 
One of the wasps (Trypoxyvlon clavatum, 
Plate VIII, lower left), being much smaller 
than the mud dauber, makes two cells out 
of a single mud-wasp cell by means of a 
mud partition. 

Both sexes of this little wasp cooperate 
in home building. But the lady does all 
the heavy work. Her husband remains al- 
most entirely within the cell. His duties, 
as he interprets them, are almost wholly 
supervisory. 

Another little wasp (Ancistrocerus unci- 
natus, Plate VIII, right center) also uses 
as nurseries the abandoned cells of mud 
daubers, dividing each into three by mud 
partitions. In contrast to the others, this 
wasp stores the cells with caterpillars. 

A third wasp (Pseudagenia adjuncta, 


Plate VIII, upper right) finds these aban- 
doned cells useful as hiding places for its 
own mud cells which it constructs within 
them, storing them with spiders. A few 
other kinds of wasps also use these cells. 

In addition, some of the mason bees (as 
Osmia cordata, Plate VIII, lower right) find 
these cells useful. They divide them into 
compartments, sometimes as many as five, 
by partitions of a waxy substance. They 
then plug the opening with wax. 

Besides the mud dauber many other 
wasps make cells of mud. One, the com- 
mon pipe-organ wasp, constructs a num- 
ber of parallel mud tubes, usually opening 
downward. After a tube is finished the 
inner end is packed with food, provided 
with an egg, and closed with a wall of mud. 
Then another section is provisioned and 
closed off in the same way, and the process 
is repeated until the tube is full, when an- 
other tube is built beside the first (page 55). 

The most accomplished masons are cer- 
tain small tropical social wasps (as Polybia 
fasciata) that build large and very hard 
mud nests in which even the delicate combs 
are made of earthenware. 


JUG-MAKERS FASHION GRACEFUL URNS 


The most artistically inclined of our com- 
mon mason wasps are the potter wasps, or 
jug-makers. On slender twigs or grass 
stems they construct symmetrical little urns 
with a narrow neck expanding into a broad, 
thin, flangelike lip (Plate II, upper). 

After the jug is made, the mother wasp 
stores it with paralyzed caterpillars, then 
lays an egg, which is suspended from the 
top by a slender thread, like a pendulum, 
and seals it. The young one, after emerg- 
ing from the egg, consumes the caterpillars. 

In winter you often see these little urns 
on the bare twigs, usually singly, sometimes 
two or even three together. Inside each 
urn is a plump grub, chilled and motionless 
—dead, apparently. But with the warmth 
of spring it revives and changes to a pupa. 
Later the pupa changes to a wasp that bites 
a hole in the side of its mud prison and 
comes forth (page 54 and Plate II, lower, 
female left, male lower center). 

Other wasps related to these jug-makers 
construct more or less elaborate apartment 
houses—for children only. These, too, are 
often seen in winter, when they seem to 
be nothing but irregular lumps of mud 
wrapped around a twig (Plate II, upper, 
right). 
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Rhotosmaph by Paul Ghswold Howes 
RARELY DOES THE CAMERA CATCH A PAPER WASP QUEEN IN THE 
ACT OF LAYING AN EGG 
Light has been reflected deep into the cell, making visible the oval egg, which 


is cemented into place in the unfinished paper cell. 
Later a grub will hatch and grow (opposite page and p. 69). 


larged.) 


There are many different kinds and styles 
of these. The one shown in Plate II was 
found by Mr. David I. Bushnell, Jr., in 
1935, near Fredericksburg, Virginia. It is 
larger than those usually seen. 

In order to find out the kind of wasp 
that made it, I kept it through the winter 
in my house. In March the wasps emerged, 
digging their way out through the mud 
walls. First came four males, and about 
ten days later appeared the first females, 
larger than their brothers. 

What were they? I showed them to Miss 
Grace Sandhouse, one of the leading au- 


thorities on bees 
and wasps. She 
was puzzled. 
They were not 
like any she had 
ever seen, and no 
published de- 
scriptions fitted 
them. They 
proved to be a 
previously un- 
known kind. Dr. 
Joseph Bequaert 
of Harvard has 
recently named 
them Odynerus 
tempiferus var. 
macio. They are 
here figured for 
the first time 
(Color Plate II, 
lower). 

After all the 
wasps had dug 
their way out, the 
nest was cut in 
two across the 
middle. It was 
made up of 21 
cells, each of 
which had been 
carefully formed 
by the mother 
wasp, provisioned 
with paralyzed 
caterpillars, fur- 
nished with an 
egg and sealed. 
After the twenty- 
one were com- 
pleted the mass 
had been care- 
fully smoothed 
over with addi- 
tional mud and a few large, shining quartz 
grains had been cemented to it, apparently 
by way of ornament. 


(Photograph greatly en- 


HORNETS LIVE ON INSECT STEAKS 


Bushnell’s wasp, the jug-makers, the 
mud daubers, and the digger wasps are 
representatives of what are known as soli- 
tary wasps; each female, alone and unas- 
sisted, provides for her young. 

But many wasps are social, living in com- 
munities of various sizes, usually with a 
single egg-producing female and several or 
many “workers,’’ or undeveloped females. 
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TRANSFIGURATION: 


Photograph by Paul Griswold Howes 
SOON A SLIM, WINGED BEAUTY WILL APPEAR 


If the page is turned so the left side is at the bottom, the delicate pupa of a paper wasp may 


be seen more readily. 
wing in front of the long rear leg. 


will likewise pass through the pupa stage and emerge a sleek and slender wasp. 


Most obnoxiously familiar of our social 
wasps are the various hornets, of which 
ten different sorts live in the northeastern 
United States. Two of these are shiftless 
racketeers, living at the expense of hard- 
working relatives. 

If curiosity should induce you to observe 
the activities of hornets, you would soon 
discover that all of them are insect feeders. 
They catch insects of very many different 
kinds, carve them up into steaks and chops 
of the proper size or chew them up into a 
sort of pudding, and feed them to their 
young ones. It is surprising to find how 
many noxious insects every day disappear 
into a hornets’ nest. 

Commonest of our native hornets is 
the little yellow jacket (Color Plate V, 
upper) that builds its nest usually in the 
ground, just where you are likely to step 
on it. Sometimes it builds in an old tree 
stump, and occasionally under the eaves 
of buildings. We have another kind much 
like it and equally common, and farther 
south a third, Vespula squamosa (Plate 
IV, fig. 6). 

The yellow jackets feed their young on 


Plainly visible are the huge eye, the two front legs, and the tiny transparent 
In a few days the larva (right), already grown fat on insects, 


(Greatly enlarged.) 


insects of various kinds, including some- 
times butterflies, which they dismember 
with skill and chew into a pulp. A yellow 
jacket catching a cabbage white butterfly is 
shown in Plate V, upper. 

A larger hornet, Vespa crabro, introduced 
from Europe and now widespread in the 
eastern United States, has the reprehensi- 
ble habit of gnawing twigs of trees, espe- 
cially the birch, and is sometimes injurious 
to the lilac. 

Larger than the native yellow jackets and 
black and white is the white-faced hornet 
that builds its paper nest in trees or bushes, 
or about houses. The nest is often very 
large, as much as two feet in length, and 
may contain several hundred individuals 
(pages 68, 70, 71 and Plate V, upper). 


INTRUDERS IN A HORNETS’ NEST 


This hornet feeds its young chiefly on 
flies, especially on houseflies, A/usca do- 
mestica,; that is why you so often see it 
about stables, and about the kitchen door. 
After catching a fly it chews it into a pulp, 
commonly suspending itself by one hind leg 
while doing so (Plate V, upper, right). 
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asf : 
Photograph by Lynwood M. Chase 
SYNONYM FOR TROUBLE—A HORNETS’ NEST! 


Flimsy and fragile may seem the paper home of the white-faced hornets (Color Plate V, upper), yet 
summer wind and rain do it little damage. The nest is used only a single season (pages 70 and 71). Like 
masonry, the art of papermaking was practiced among the wasps and hornets long before it was known 
to man, The insects manufacture their own pulp by chewing tiny bits of weathered wood. One nest 
exhibited at the National Museum in Washington, D. C., bears vivid reddish streaks throughout, for some 
of the workers obtained their pulp from painted wood. 
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One would think that a hornets’ nest 
would be free from intruders. But this is 
not the case. The existence of a worker 
caste which feeds the queen provides a new 
temptation for lazy and unscrupulous rela- 
tives. Slavery appears. 

Perhaps slavery is too harsh a term. Let 
us say that certain unethical young ladies 
succeed in adopting for their own benefit 
the swarms of worker nursemaids attendant 
upon a matron more advanced in age. 

As an example of such conduct, take a 
small hornet that lives wholly at the ex- 
pense—and to the detriment—of the little 
yellow jackets, whose nests are all too com- 
mon in our fields in summer. 

This lazy, sponging relative, Vespula arc- 
tica (Plate V, figure 5) has no worker caste 
—only males and fertile females. The over- 
wintering females probably appear later in 
the spring than the female yellow jackets, 
emerging from hibernation after the latter's 
nests have been established. 

Entering the yellow jackets’ nests, they 
induce, or force, the yellow-jacket workers 
to raise their progeny instead of the young 
of the rightful queen, their mother. Both 
the intruder and the true queen may live 
in the nest together, or the intruder may be 
found alone. 

I do not like to appear unsympathetic, 
but it is difficult to suppress a feeling of 
admiration for an insect so very clever and 
persuasive as to be able to make nursemaids 
for its babies out of a nestful of yellow 
jackets! 

Besides their lazy relatives, hornets have 
other sorts of enemies. Among these is 
a puny little ichneumon fly, Sphecophaga 
burra (Plate V, upper, extreme right), the 
young of which live within the bodies of 
their grubs, including those of the for- 
midable white-faced hornet. 


PAPER WASPS CHIRP AS THEY WORK 


As familiar as the hornets are the com- 
mon paper wasps, of several different kinds, 
that build their combs exposed, without any 
protecting envelope, usually in sheltered sit- 
uations and commonly about houses (Plate 
V, lower, and page 66). 

In contrast to the hornets, the workers 
of these paper wasps scarcely differ from 
the queens. If you observe them carefully 
you will notice that they have a way of 
chirping cheerfully while at work. This is 
also true of many, if not most, other wasps. 

The plate shows a portion of the privet 


hedge outside my office window. Mr. 
Murayama and I spent some time watching 
the wasps hawking back and forth along 
the hedge and in and out among the 
branches, searching for insects. 

Our native paper wasps are unaggressive, 
and their nests are usually placed where 
there is no danger of hitting them. So they 
are not likely to sting you. Hence they are 
much less unpopular than hornets. 


FLOOD CONTROL AND AIR CONDITIONING 


Interesting creatures are these paper 
wasps. For instance, flood control is one 
of their specialties. When a nest is built 
so that it is exposed to the weather it is 
naturally likely to get wet. Undaunted, 
the wasps lap up the water and then re- 
gurgitate it away from the nest. 

Mr. Phil Rau has discovered a still more 
remarkable fact. In times of drought the 
workers bring water and drench the nest, 
in this way cooling it and providing needed 
moisture for the young. Air-conditioned 
nurseries, therefore, are no new invention. 

Paper wasps used windows untold cen- 
turies before man ever thought of them. 
Some tropical kinds under certain conditions 
insert in the outer covering of the nest small 
transparent specks, apparently of mica, up 
to an eighth of an inch across. These are 
evenly distributed over the paper sheet, 
each one being framed in a mouthful of 
pulp. 

Mr. Rau found one nest with approxi- 
mately one-third of the surface translucent, 
and another with about half the surface 
made up of these particles. 


MY FRIENDS THE HALICTUS 


Like the burrowing wasps, many of the 
daintiest and prettiest of our smaller bees 
are true children of the soil. One of these, 
Halictus pruinosus, is a special friend of 
mine, for I have a little village of them 
right in my front yard. 

Here in bare spots in the grass comical 
little faces peer at vou. Each face serves 
as a stopper for a burrow in which resides 
a growing family of bees (Plate VIT, upper). 

These pretty bees are very satisfactory 
neighbors. Though many times, in weed- 
ing and other operations, I fear I have 
treated them most thoughtlessly, they have 
never stung me. 

They are suspicious little creatures and 
always keep a guard, usually a male, whose 
face almost completely fills the doorway. 
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IN JUNE—THE INSIDE OF A HORNETS’ NEST, SEEN THROUGH A WINDOWPANE 


Each tiny white sac holds a pupa that will soon emerge as a full-grown white-faced hornet 
(Plate V, upper). The striped face of the queen peers out above the brood. The arrows in the 
two pictures indicate the same point to show the growth of the nest. 


Photographs by Edwin L, Wisherd 
IN AUGUST—THE SAME NEST, GREATLY EXPANDED BUT DESERTED 


Now the cells are dry and empty, for, as autumn approaches, the mother ceases egg-laying 
and all of the hornets abandon the nest. The workers and males die during the winter, but the 
females survive by hiding under stones or thick tree bark. Each founds a new colony in the spring. 
This hornet community flourished on the window of a Maryland house (opposite page). 
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When a female 
returns with a 
load of pollen the 
face disappears 
at once. The lit- 
tle guard has 
slipped into an 
anteroom just in- 
side to let her 
pass. When she 
has entered, up 
pops the face 
again. 

The females, 
with unremitting 
toil, fill several 
cells with pollen 
and honey and 
lay an egg in 
each. These little 
cells are often 
raided by various 
kinds of robbers, 
most brazen of 
which are close 
relatives of Halic- 
tus, as for in- 
stance Sphecodes 
(Plate I, fig- 
ure 2.) 

The Sphecodes 
are incapable 
of honest labor. 
They cannot car- 
ry pollen because 
they have no pol- 
len baskets. And 
they do not need 
to, because they 
have learned to 
appropriate for 
their own young 
the little stores 
laid up by the in- 
dustrious Halic- 
tus mothers. This they do in the most ruth- 
less fashion. 

If a Sphecodes finds its entry into a 
Halictus burrow blocked by a guard and is 
unable to seize it by the head, it retreats a 
little distance, tunnels into the burrow, 
comes up behind the guard, and kills it. 
Then, one by one as they appear, the 
other tenants of the burrow are murdered 
and thrown out. After this wholesale 
assassination the thug proceeds to lay 
its eggs in the fully furnished but unpro- 
tected cells. 


? 


Photograph by Edwin L. Wisherd 


A YOUTHFUL READER OF THE NATIONAL GEOGRAPHIC BROUGHT 
THIS UNUSUAL HORNETS’ NEST TO THE EDITOR’S ATTENTION 


His interest fired by nature articles in The Magazine, Thomas S. Murray 
wrote, from the home of his uncle, John T. Magness, Jr., near Fallston, Mary- 
land: “I have read your books quite a lot. . 
nets’ nest—one could say a perfect cross section of a hornets’ nest. . 
can easily see the little hornets being fed; in fact, every move that is made by 
old hornets and their young. 
take pictures, as you will find it is just about perfect.” 
the two on the opposite page resulted. Tom’s sister Betty is watching the nest. 


. . We have, on a window, a hor- 
.. You 


If you are interested in this, you may come and 
This photograph and 


Not only the pollen and honey, but the 
plump little baby bees themselves are 
much sought after. The chief baby killer 
is a handsome velvet ant, really a wing- 
less wasp with a very long and exception- 
ally potent sting—Pseudomethoca frigida 
(Plate VII, upper, right, facing burrow). 

If a velvet ant approaches a burrow 
guarded by a female, and there are other fe- 
males within, the guard rushes out and grap- 
ples with it. The velvet ant is too heavily 
armored to be injured, so either the bee is 
killed or the velvet ant escapes. If the 
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bad a 
Photograph by Paul Henri Fabre 
USING ITS STING AS A HYPODERMIC NEEDLE, A WASP PARALYZES ITS PREY 
The May beetle larva, too large to be carried away, is scientifically immobilized and left in 
its tracks with an egg of the wasp (Scolia) attached to its body. Upon hatching, the grub will find 


itself in the midst of an ample food supply. Thousands of wasps have been imported recently 
from Chosen (Korea) to combat the Japanese beetle by laying their eggs in its larvae. 


guard is a male, or a lone female, it imme- laden with pollen you see much smaller 
diately turns around and effectively blocks phorid flies (Megaselia divergens, Color 
the entrance with its abdomen (Plate VII, Plate VII, upper, right center). They also 
upper right). live at the bees’ expense, as do others, in- 

When a velvet ant gains entrance to a_ cluding minute slender wasps (Loxotropa, 
burrow it lays its eggs in the cells and its sp., Plate VII, top, lower left), canny, 
offspring feed on the young bees. crafty things that sneak past the guard. 

Various kinds of digger wasps catch and The burrowing bees are not the only ones 
kill the mother bees themselves and store victimized by other bees that have learned 
them away beneath the ground to serve as _ the art of living at someone else’s expense. 
food for their young. In my little colony Among the commonest of these robbers are 
there are two burrows of one kind of these the usurper bees, which prey upon their 
bee-catching wasps (Philanthus gibbosus, closest relative, the bumblebee. 

Color Plate VII, top, lower right). A female usurper bee makes her way into 
a colony of bumblebees, cows the queen 
into submission or kills her, and then coaxes, 

Although these wasps are storing their or forces, the workers to raise her young. 

cells with the dead bodies of my little The young are all males or fertile females, 
friends right in their own village, they show as _usurper bees have no workers. 
a certain amount of delicacy in their mur- The low ethical standards of the usurper 
derous work. For they never trouble the bees are not infrequently approached by 
bees on their nesting ground, but fly some — certain young queen bumblebees that appear 
distance away and catch them on my neigh- late in the season and forcibly adopt an 
bors’ flowers. elderly queen’s household. 

About these bee colonies you will notice The scandalous conduct of these racket- 
tachinid flies (Metopia leucocephala, Plate — eer bees and of the few corresponding gang- 
VII, top, upper left) watching for an _— ster wasps is not a pretty thing to contem- 
opportunity to lay their eggs in the bees’ plate. But they form an important part of 
burrows. Their young live within the — the picture of bee and wasp life as a whole. 
bodies of the baby bees. Besides, if it were not for them there might 

Dancing about the bees as they return be too many wasps and bees. 
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MAN’S WINGED ALLY, THE BUSY HONEYBEE 


Modern Research Adds a New Chapter to Usefulness of 
the Insect Which Has Symbolized Industry 
Since Early Bible Times 


By JAMES I. HAMBLETON 


Senior Apiculturist, Bureau of Entomology and Plant Quarantine, U. S. Department of Agriculture 


OES the buzz of a bee recall an 
ID unfortunate encounter, or is it a re- 
minder of sweet music in a blossom- 

decked meadow? 

To a beekeeper, and there are some 800,- 
000 in the United States alone, no music 
is more welcome. Many laymen, however, 
have not had the pleasure of having their 
hands in a hive of bees, and to them every 
buzz is a signal of danger. 

Since early Bible times the honeybee has 
been a symbol of industry, and honey a 
simile of plenty. The study of honeybees 
and their remarkable life history has in- 
spired philosophers, whose writings are re- 
plete with references to them.* But modern 
research now enables us to pen a new chap- 
ter about them. 

In the United States today these bees 
yield about 100,000 tons of marketable 
honey annually; but in helping maintain our 
agriculture they are of even more impor- 
tance. They may be likened to the enzymes 
in our food, small and mysterious, but 
highly essential to our well-being. 


EARLY EXPLORERS BROUGHT BEES 


The honeybee is not a native. There 
were none in North America when the 
Spanish explorers arrived. Settlers coming 


* See “Our Friends, the Bees,” by A. I. and 
E. R. Root, in the NATIONAL GrocraPHic Maca- 


zINE for July, 1911. 


in later expeditions brought them, and at 
first the Indians called them the “white 
man’s fly.” Since then they have followed 
man in his migration and settlement of 
every part of the United States and Canada. 

Until recently these insects’ chief useful- 
ness to man was their production of honey 
and beeswax—no mean service, since for 
centuries honey was virtually the only avail- 
able sweet. But now, as pollinating agents, 
they perform a far more important duty. 

In the pioneer stages of American agri- 
culture, bumblebees and other native pol- 
linating insects that fed upon nectar and 
pollen were plentiful everywhere. But the 
planting of vast areas which once were 
forests, prairies, and swamps with fields of 
grain, orchards, and gardens upset the deli- 
cate balance of Nature. 

Wide-spread cultivation of single plants 
in huge acreages brought about an abnor- 
mal condition of insect population. In- 
jurious species, afforded an enormous food 
supply, prospered and multiplied until now 
serious insect pests menace almost every 
important crop. 

Insecticides must be used to protect farm 
crops, particularly fruits. Unfortunately, 
these materials kill not only harmful but 
beneficial insects. The toll includes honey- 
bees and other wild bees, as well as the 
efficient bumblebees—all the insects that 
carry pollen from one blossom to another. 
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Photograph by Jacob Gayer 


THERE IS A RIGHT AND A WRONG WAY TO OPEN A HIVE 


An expert never stands in front of a colony or moves with nervous jerks; such tactics irritate the 


bees. 
and sends all workers rushing to the honey cells. 


A puff or two from the smoker (foreground) disorganizes the entrance guards (see Plate I) 
There they load up, apparently fearing fire is about 


to destroy their home. Then the keeper removes the cover, sends a few whiffs of smoke into the hive 


from above, and inspects the frames. 


Even yet we scarcely realize the depend- 
ence of many plants upon insects to effect 
pollination. 

The cutting of wood lots and the clean 
cultivation of our fields have added to the 
difficulty of survival of our useful insects, 
with the result that more and more depend- 
ence has to be placed upon the honeybee, 
the only pollinating insect that can be 
propagated and controlled. 


SEX LIFE OF THE PLANTS 


Some plants bear only male flowers, 
which produce pollen but no fruit, and fe- 
male flowers in the same species occur on a 
separate plant. To set fruit, pollen from 
the male plant must be carried to the female 
flower. 


The card tacked to the hive records the condition of the colony. 


Some plants simultaneously bear both 
male and female flowers, but still require 
cross-pollination to set fruit. Then there 
is a third class in which both sexes occur 
in the same blossom. Some of these plants 
can set fruit with their own pollen. But 
in many plants pollen from another is neces- 
sary to set a full crop of fruit or seed. 

The blossom of the apple, for example, 
contains both sexes, but in most varieties 
the pollen produced is not suitable for pol- 
linizing its own blossoms. Its flowers must 
be fertilized by pollen from an entirely dif- 
ferent variety. Thus, if blossoms of the 
Grimes Golden are cross-pollinated from 
the Jonathan, a good set of fruit should 
result, but the pollen of the Stayman pro- 
duces little or no fruit when transferred 
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Photograph courtesy U. S. Department of Agriculture 


A LANDLORD OUSTS HIS TENANTS, BUT PROVIDES A MODERN HOME 


He puffed smoke into the old hive, then broke it open. Lifting out chunks of comb and honey, 
he brushes off the clinging bees near the door of the new hive (right), which they occupy readily. 
The keeper may destroy the old hybrid queen and give the colony a prolific young Italian (see text, 


page 425 and Color Plate VII). 
generations of larve have been reared in them. 


to the Grimes Golden. When all pollen 
except its own is excluded, the Grimes 
Golden produces little or no fruit. 


“THE PRIESTS OF THE FLOWERS” 


“The priests of the flowers” honeybees 
have been called, since they perform the 
marriage ceremony of the plants. 

Although the honeybee is by no means 
domesticated, it is easily controlled. Con- 
sequently, millions already are being moved 
from one section of the country to another 
and placed in orchards and on farms. Bee 
men in the South even offer for sale a polli- 
nation package, a wire cage filled with bees. 

The grower distributes the requisite 
number throughout his orchards, opens the 
cages, and leaves the rest to the bees. 


The exposed brood combs are thick and black, indicating that many 


Hundreds of full colonies are rented to 
orchardists during the peak of the blooming 
period. The bee has also largely replaced 
the camel’s-hair brush in pollinating cucum- 
bers under glass. 

Were it not for the work of the honeybee, 
most of our apple, pear, plum, and cherry 
orchards would bear poor crops, the grow- 
ing of certain forage crops would be un- 
profitable, and the variety and quantity of 
our vegetables would be materially reduced. 


BEE CITIZENS OF MANY LANDS 


Honey and beeswax are produced over a 
wider geographical range than any other 
agricultural crop. There is scarcely a coun- 
try in which honeybees are not kept. They 
inhabit the Tropic and Temperate Zones, 
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Mobley 


Photograph by Grover 
A RUNAWAY SWARM BUILT THIS HONEYCOMB SKYSCRAPER 


If a beekeeper isn’t on hand to capture a swarm as it issues, the whole group, after clustering, 
may make a “bee line” for a hollow tree, a vacated woodpecker nest, or even a rocky cavity in the 
earth (see illustration, page 406, and text, page 412). This colony chose the space between the inner 
and outer walls of a building in Garden City, Kansas, which they occupied until ejected by the State 
Bee Inspector, who stands at the right. 
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they are found in the deserts, on the moun- 
tains, in the plains, and in swamps, and as 
far north as Alaska. 

Scattered over the world are several dis- 
tinct races, such as the Italian, Carni- 
olan, Caucasian (Color Plate VII), and 
Cyprian. All races, everywhere, react in 
almost the same manner. A skillful bee- 
keeper can succeed in Australia as well as 
in Ohio, provided he keeps an eye to the 
weather and studies the local flora. 

If honeybees are properly handled, there 
is no more danger in caring for them than 
in raising chickens. However, the belief 
that bees learn to know their master and 
will not sting him is without foundation. 

During the active season the average life 
of a bee is six weeks. The first two weeks 
are lived almost exclusively within the hive 
(Plates II and VI), but thereafter the bees 
pass most of the daylight hours in the 
fields when the weather is good, in search 
of pollen and nectar. Since the beekeeper 
rarely opens the hive more than once a 
week, there is little opportunity for the bees 
to become acquainted with their owner. 

Some persons are so constituted that one 
sting may prove highly dangerous to them 
and require immediate medical attention, 
but these cases are rare. Although it may 
not be dangerous to most persons, a bee 
sting on the eyelid, the lip, or the face does 
not enhance a person’s beauty. 


THE WEDDING FLIGHT OF A QUEEN 


During the active season, a normal col- 
ony contains one queen, a fully developed 
female; thousands of unreproductive worker 
bees, which are females only partly devel- 
oped; and several hundred drones, or male 
bees (Plate II). The queen is endowed 
with great powers of reproduction, since she 
can even produce male progeny without 
mating, but she cannot produce female bees, 
workers or queens, without going through 
the marriage ceremony. Thus, the maligned 
drone is indispensable to the completion of 
the immortal cycle of the honeybee. 

Upon the wedding flight of the queen de- 
pends the subsequent development of the 
colony. On a bright spring day the virgin 
queen emerges from the hive and soars away 
to seek a mate from among the hundreds 
of drones cruising about in the warm sun- 
shine. Blissfully, perhaps, the drone is 
seeking an encounter that will cost him his 
life but insure the perpetuation of his 
race. 
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A moment after mating, the drone dies 
and the newly mated queen at once becomes 
a widow. But this one mating enables the 
queen for the rest of her life, three or four 
years, to perform her maternal duties. 

A few days after returning to the hive, 
she begins egg laying, slowly at first; but 
at the height of her career she may lay as 
many as 1,500 eggs a day and maintain 
this rate for days at a time (Plate III). 

She lays two kinds of eggs. One kind is 
unfertilized and hatches into a drone, or 
male bee. Mating has no influence upon this 
part of her family. Her sons are not the 
sons of her mate or husband, and are con- 
sequently fatherless, but they can claim a 
grandfather. 

The other type of egg is fertilized by the 
queen with a male cell, of which she retains 
an almost unlimited number in a special 
organ of her body. The fertilized egg 
hatches into a female bee, usually a worker. 

Thus both workers, or neuter bees, and 
queens come from the same kind of egg. 
Yet the two show marked differences. The 
queen has the function of reproduction; the 
worker bee has not. The queen bee pos- 
sesses teeth on her mandibles, or jaws; the 
worker bee has smooth jaws. The worker 
bee has pollen baskets (Plate V) ; the queen 
lacks them. The worker bee has a straight, 
barbed, unretractable sting; the queen has 
a curved, smooth sting. The worker bee 
loses its life after stinging, but the queen 
does not (Plate IV). 

A worker bee takes 21 days to develop 
from the egg to the adult, while a queen, 
who is much larger, requires only 15 or 
16 days. The colony itself has the power 
of determining whether a fertilized egg shall 
develop into a queen or a worker bee. 

During its normal existence, only one 
queen is necessary to maintain the popula- 
tion of a colony. Unlike the worker bee, 
who lives but six weeks, the queen may live 
two, three, or more years, but eventually 
she also becomes old and decrepit. Then a 
new queen must be raised to carry on the 
life of the colony. 


HER MAJESTY IS FED “ROYAL JELLY” 


The raising of a new queen is entrusted 
to the worker bees. An egg or a newly 
hatched larva less than three days old is 
selected. The cell in which the larva 
is deposited is broken down and enlarged 
and the heiress apparent is given special care 
and attention from this time on. For the 


Without veils or gloves, these Chinese coolies are capturing a black mass 
of bees clinging to the foot of a tree on the hillside. 
natured swarmers, which are gorged on honey consumed before leaving 
The swarm is smaller than those that issue from well- 


their old home. 
cared-for colonies. 


first three days worker and drone larve are 
fed royal jelly, a milky white secretion from 
the glands in the heads of worker bees 
(Plate III). After the third day a coarser 
food, such as nectar and pollen, is given 
them. The queen larve, however, are fed 
royal jelly exclusively throughout the larval 
stage, which lasts five and a half days. 
The difference in diet during the two 
and a half days, therefore, determines 
whether the larva will develop into a bee 
that cannot reproduce but possesses all 
other maternal instincts, or one that has 
the function of reproduction but lacks all 
maternal instincts, for the queen becomes 


They trust the good- 
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virtually an egg-laying 
machine. 

There is no evidence 
that she has anything 
to do with the regula- 
tion of the colony. 
She gives no attention 
whatsoever to the rais- 
ing of her young. She 
does not help feed 
them, nor does she 
gather stores, or take 
part in the defense of 
her family. These 
duties fall exclusively 
to the lot of worker 
bees. 

From the endless 
flight of bees at the en- 
trance of the hive, it 
would appear that 
most of the energy of 
the colony is consumed 
in the rather hazardous 
task of gathering nec- 
tar, pollen, and water 
(Plate IV). However, 
the work done by the 
corps of young bees ap- 
proximates that of the 
field bees, since every 
conceivable task within 
the hive must be per- 
formed by the bees not 
yet old enough to fly. 

The hum of industry 
within the hive con- 
tinues throughout the 
24 hours. Before the 
queen lays, each cell 
which is to receive an 
egg must be cleaned 
and polished until it 
shines. Since she lays 1,500 eggs a day, 
and it requires three days for the egg to 
hatch, there may be as many as 4,500 eggs 
in the hive to be cared for at one time. The 
number varies with the season. 

Upon hatching, the young bee is a foot- 
less and blind larva and as such goes 
through an intensive feeding period of six 
days (Plate II). Thus the nurse bees are 
taking care of six different sets of larve, 
each age group requiring special care and 
food. Within six days a larva will increase 
in weight as much as 1,500 times and there- 
fore it requires constant feeding. After the 
sixth day the larva is given no more food; 


4 oa 
we 
Photograph by J. C. Carter 
A NEW HOUSING PROGRAM GETS UNDER WAY 
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a porous cap is placed 
over the cell and it 
spins its cocoon. In 
this stage it remains 
for 12 days, develop- 
ing from a wormlike 
grub into a fully ma- 
tured worker bee. 
Thus the period from 
egg laying to maturity 
is 21 days, and there 
will be 12 sealed-in age 
groups in the hive at 
one time (Plate IT). 

The nursery duties 
occupy only a portion 
of the available work- 
ers. Others build new 
comb from the wax 
which they themselves 
secrete. Hundreds of 
new cells are necessary 
to store incoming nec- 
tar. The bee that 
brings the nectar from 
the field does not de- 
posit it in the cell, but 
gives it to a nurse bee, 
who, in turn, places it 
in that part of the hive 
where the process of 
conversion into honey 
will begin. 


THE HIVES ARE AIR- 
CONDITIONED 


Newly gathered nec- 
tar generally contains 
so much water that, if 


OR. O. Pearse : 
AFRICAN NATIVES HANG THEIR HIVES AMID THE BLOSSOMS 


Modern beekeepers place their colonies near the ground, enabling heavily 
laden workers to enter easily. 
except for a small hole for the bees to enter serves as this hive in Kenya. 
To tap the sweet harvest is a messy, risky job if the bees have not been 


A hollow tree trunk closed at each end 


it were immediately 

stored, it would soon smoked to death beforehand. 
ferment. The bees, 

therefore, remove the excess moisture, 


largely through a well-organized and effi- 
cient system of fanning (Plate I). In the 
midst of a good harvest a hive may lose 
one-fourth as much during the night as it 
gained the previous day. 

The temperature is regulated much more 
closely than in most modern homes. The 
bees are able, even with a range of 50 de- 
grees outside, to keep the temperature of 
the brood nest within two or three degrees 
of normal. The warm weather of midsum- 
mer finds each colony well equipped with a 
cooling system composed of a corps of fan- 
ners, because the temperature for brood 


rearing must be maintained uniformly 
throughout the active season. 

Transforming nectar into rich, mellow 
honey requires more than the evaporation 
of excess moisture. The bees add certain 
enzymes which convert the complex sugars 
of the raw nectar into simple sugars, known 
to the chemist as dextrose and levulose. 
When honey is eaten, these sugars are there- 
fore absorbed without any preliminary di- 
gestion, that having taken place in the body 
of the bee. 

The skillful bee chemists not only pre- 
serve for us the sweetness of the flowers, but 
the perfume, the mineral salts, and certain 
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© Kurt and Margot Lubinski 
STOGIES AND SMOLDERING PIPES AID MECHANICAL SMOKERS 


As long as seller and buyer slap hands after each bid, no bystander may interfere by raising the 


offer, according to the rules of this Netherland bee exchange. 


When bees swarm in the market, the 


new colony is publicly sold and the proceeds are donated to charity. 


nitrogenous products which the plants liber- 
ate in the nectar. All these ingredients are 
processed in the laboratory of the hive so 
that we have many varieties and colors of 
honey (Plate VIII), each peculiar to its 
flower, each with its distinctive bouquet, 
color, and characteristic flavor. 


EVERY YOUNG BEE HAS ITS TASK 


Young bees perform manifold duties in 
maintaining the colony, which, being a self- 
sustaining community, imposes upon each 
individual certain health, sanitation, and 
protective duties. A temperature of about 
93 degrees Fahrenheit must be maintained 
in that part of the hive where the queen lays 
and where all the young bees are reared. 
This is a concentrated area near the center 
of the hive, spherical in shape, its size de- 
pending upon the population of the hive 
and the season of the year. 

After a cell has served as a cradle for 
the birth of a young bee, it is thoroughly 
cleaned. Abnormal larve are not per- 
mitted to mature as deformed adults, but 
are removed from the hive. Sick and ail- 
ing bees are also encouraged to leave and 


to die outside. Any bees that die while at 
work are immediately carried out and con- 
signed to the winds. 

When they are from a week to ten days 
old, the bees venture into the outside world 
for the first time, usually on short flights of 
only a few feet in front of the hive. Dur- 
ing these so-called play flights, they learn 
to use their wings and no doubt also note 
the location of their homes. Toward the 
close of their duties within the hive young 
bees appear more often at the entrances 
until they eventually take over the duty of 
defending the colony (Plate I). Several 
dozen may assume this responsibility. 


A SHORT AND BUSY LIFE 


On their first trip to the field, young bees 
gather water or propolis. The latter is a 
resinous, gumlike material called bee glue, 
garnered largely from the buds of various 
plants and trees. It is used to close the 
cracks in the hives, to smooth over rough 
places, to cement the combs securely in 
place, to regulate the size of the entrances 
the better to guard the hive, and to control 
the temperature. 
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The next duty is that of gathering pol- 
len and, finally, nectar. In an emergency 
the field bees can resume nursery duties 
again, but when a bee becomes old enough 
to work in the field it usually dies in its 
boots, literally working itself to death. 

A newly emerged bee is covered with 
fluffy golden hair. After four weeks in the 
field it is darker, much of the hair has been 
worn from its body, and its wings are 
tattered and torn (Plate VII). Eventually 
it will no longer be able to sustain itself 
in flight. Thus its life span is measured 
largely by the amount of work done. The 
bees reared late in the fall, when there is 
little or no work to be done in the fields, 
live all winter. 

Whenever plants are in blossom and it 
is warm enough for the bees to fly, they 
go forth at daybreak and continue until 
nightfall, or until it becomes too cold or 
rainy to work. Drop by drop the nectar 
comes into the hive. The storage of more 
food than the colony can consume for its 
own needs seems an incredible task, yet 
in a favorable locality strong colonies have 
brought in as many as 25 pounds of nectar 
in a day. 

A steady stream at the entrance con- 
tinues day after day, the bees going several 
miles and returning unerringly to their 
homes. Bees have flown eight and a half 
miles away from the hive in search of food, 
although usually they forage within a mile 
or two of the hive, going no farther than 
necessary. 


A SINGLE-TRACK INSTINCT 


In gathering nectar and pollen, the bees 
do not fly aimlessly, as butterflies do, from 
one species of flower to another. If a bee 
starts working on dandelions, for example, it 
will continue throughout the trip to visit 
only dandelion blossoms, and in all likeli- 
hood it will continue working on dandelions 
as long as it can obtain a modicum of nectar 
or pollen. Another bee from the same colony 
may concentrate on apple blossoms, in 
which case it carefully avoids the blossoms 
of pear trees or other varieties. It may 
even have to fly over acres of dandelion- 
studded meadows before reaching another 
apple tree, but its instinct keeps it to a 
single track. 

Such constancy makes the bee a depend- 
able pollinizing agent. If it collected in- 
discriminately from the flowers, its work 
would be less effective (see text, page 402). 
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The pollen of the apple would not benefit 
the blossom of the pear, and vice versa. 
Changes in atmospheric conditions, or in 
the plants themselves, may cause a whole- 
sale change in the work schedule, 

Some plants secrete nectar only a few 
hours a day, while other plants may con- 
tinue throughout the day; and, since bees 
wisely seek the richest source of nectar, 
they may suddenly desert one plant for an- 
other that proves more tempting. The 
richness of this sparkling drop of nectar, 
which the blossom offers to the bee in ex- 
change for the pollen from another blos- 
som, causes the bee to accept the highest 
bidder. 

Although bees invariably effect pollina- 
tion in the blossoms from which they obtain 
either nectar or pollen, the latter is so in- 
dispensable to the welfare of the colony 
that the bees are compelled to visit count- 
less numbers of flowers which secrete little 
or no nectar but which do furnish them with 
pollen. Thus the bees pollinize numerous 
varieties of plants. 


WHY A BLOSSOM “WEARS” PERFUME 


The worker bee is particularly adapted 
to gather pollen. Almost every part of its 
body is covered with hair (Plate V). Many 
of the hairs are long, lacy, and branched; 
spikelike hairs even grow between the 
facets of its compound eyes (page 426). 
When a bee alights on a flower that has 
abundant pollen, the pollen grains become 
entangled in its numerous hairs, and in 
gathering a load to carry back to the hive, 
the bee brushes over the stigma of the blos- 
som, inadvertently transferring to its sticky 
surface grains of pollen. For this act the 
blossom lives and offers its alluring per- 
fume and enticing nectar. 

Shortly after pollination is effected, the 
blossom wilts. After thoroughly covering 
itself with pollen, the bee hovers above the 
flower for several seconds, combing the 
pollen from itself and packing it securely 
in the two pollen baskets on its hind legs 
(Plate V). Thus it can carry two pellets, 
each almost as large as its head. 


“BEE BREAD’ IN THE HIVE’S PANTRY 


Upon reaching the hive, the bee inserts 
its hind legs into a cell and pries off the two 
pellets of pollen. There a young bee, with 
its head, rams the pollen into a compact 
cake into the bottom of the cell. Pollen is 
not mixed with honey. It is stored in sep- 
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weather and the 
amount of food avail- 
able, brood rearing 
continues at a con- 
stantly accelerated 
pace. Within a few 
weeks the hive be- 
comes so populous 
that there is no more 


room where the queen 
can lay and no more 
space in which to 
store honey. 

With food avail- 
able from myriads of 
flowers, but with no 
place to store it, the 
bees prepare to relieve 
the congestion. The 
= time has come when 

some must go. This 
corresponds to the 
time when fledglings 
are pushed over the 
rim of the nest and 
made to seek their 
own way in the world. 
But with the honey- 
bee the young are left 
to carry on in the es- 
tablished home, and it 


\ 
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Drawing by Hashime Murayama 
AN ARTIST’S VIEW OF A HONEYBEE WORKSHOP 


Bees enter the ‘‘city’s’ guarded gateway across the bottom board (A). 
The queen lives in the 10-frame nursery or brood chamber (B). 
of capped cells in the long lower comb contains the brood, not honey. 
Immediately above, a wire screen, or “queen excluder”(C), with spaces large 
enough to allow only workers to pass through, prevents Her Majesty from 
invading the honey storehouse above and laying eggs in (D). No larve are 
found in the square honeycombs, which may some day grace a family table. 
The cover (E) protects the colony from rain, and contains an insulating 


air space. 


arate cells close to the brood nest, where 
it is readily available to the nurse bees (see 
text, page 406). 

The pollen furnishes the fat and protein 
in the diet of the honeybee, while the nectar 
supplies the carbohydrate. The adult bee 
can sustain itself on a pure carbohy- 
drate diet, but the developing bees must 
have the other two ingredients. Pollen 
stored in the hive is often referred to as 
“bee bread.” 

Early in the spring, when the alders and 
willows are putting forth their fuzzy cat- 
kins, the bees go forth to search for food 
so that the queen may start egg laying. 
From then on, progress depending upon the 


is the old queen and 
the flying, or older, 
members of her fam- 
ily who search for 
other quarters and 
begin the labor of con- 
structing a new home. 

The first indication 
that swarming may 
be imminent appears 
when thousands of 
bees cluster at the entrances, literally loaf- 
ing. The hive boils over with bees. Inspec- 
tion within reveals the presence of several 
pendulous peanut-shaped queen cells (Plate 
III), an almost infallible indication that 
the hegira is about to take place. Each 
queen cell holds a prospective heiress, pos- 
sible successor to the old queen. 


The patch 


SWARMING THEIR GREAT ADVENTURE 


The reigning queen and her daughters do 
not wait until the heiress actually arrives, 
however, but on the first bright warm day 
after the queen cells are sealed a mighty 
commotion heralds the issuance of the 
swarm. This usually takes place from 10 to 
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Photograph courtesy U. S. Department of Agriculture 
ALL TUCKED IN WITH FELT QUILTS FOR A LONG WINTER’S REST 


Honey-filled supers, which were stacked high above these brood chambers during the summer, 
have been removed, leaving only enough food to last the bees through cold weather (see Plate 
VI). Queens cease egg laying as freezing weather approaches and then workers go outside only on 
occasional warm, sunny days. Though during the honeyflow bees may work themselves to death 
in six weeks, those hatched late in the fall live until spring (see text, page 411). 


a Photograph by Herman H. Kreider 
THIS TURKISH BEEKEEPER STACKS HIS HIVES 
Boxes have no movable frames inside, honeycombs being firmly attached to the under side of 
the covers. Open a hive, turn the lid upside down, and the family life of the colony is. disclosed. 
A stone wall at the rear provides protection from wind, and the reed matting over the apiary keeps 
out moisture and cold. 
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Photograph from Topical Press Agency 
HEAD VEILS MAY GIVE STUDENTS CONFIDENCE, BUT BEES WILL FIND A way! 


This class, which included 40 English youngsters, ranging in age from eight to 12!4 years, harvested 
150 pounds of honey in one season from four colonies near London. 


Photograph courtesy U.S. Department of Agriculture 
A CLUSTER OF HOMESTEADERS INSPECTS A NEW HOUSE 


When swarming, thousands of bees rush pell-mell from the old hive, setting up a buzz heard 
hundreds of feet away. The disorderly cloud usually settles first on a near-by bush or tree limb 
before setting out for a home of their own choice (see illustration, page 406, and text, page 412). This 
keeper has captured such a swarm and laid it in front of a new hive, which the bees will enter 
willingly. Tied trouser legs keep crawlers from exploring. 
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12 o’clock in the morn- 
ing. Most of the bees 
that have attained fly- 
ing age (and this in- 
cludes virtually all 
the field bees) rush out 
of the hive, tumbling 
over one another in 
their eagerness to taste 
the thrills of the great 
adventure. 

Back and forth in 
front of the hive, in 
sharp straight flights, 
they take wing until 
thousands are in the 
air, the queen with 
them. Likely as not, 
this flying entangle- 
ment will shortly move 
toward some tree or 
fence post. A few bees 
settle, and then a few 
more, until within 10 
to 15 minutes all have 
alighted in a tightly 
packed mass. 

Shortly after the 
Swarm settles, scout 
bees fly in all directions 
to search for a new 
abode, or, being fore- 
minded, they may have 
attended to this duty 
several days before. 
If a place already has 
been located, the bees 
may take to the air 
again within a few min- 
utes. Assuming a for- 
mation that looks like 
a hazy smoke ball 10 
to 20 feet in diameter, 
the swarm gradually works its way through 
the tree tops and, clearing all obstructions, 
seems to float like an enormous soap bubble, 
making a “bee line” toward its new home. 

If the scouts fail to find a hollow tree or 
a cozy nook in someone’s attic, the bees 
will continue to hang at their first stopping 
place for several hours, or even for several 
days. Should the scouts fail entirely in 
finding habitable quarters, the bees may 
decide to “camp out” and build their comb 
in the open air. 

All the young bees, the brood, the honey, 
and the combs, including interest and 
good will, are left in the parent hive. 


fear of stings. 


by the poison than others (see text, page 405). 
about midday. Their anger rises quickly if the keeper blows his breath 
across them, or squeezes them, or if they become entangled in his hair. 
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Photograph by International News 


DON’T STROKE THIS BEARD OF BEES! 


A Vincennes, Indiana, fancier handles his pets gently and says he has little 
Apiarists are stung frequently, but some are less affected 


Bees are most agreeable 


Within a few days, a new queen issues from 
the oldest of the queen cells. Apparently 
aware that she is born to the royal purple, 
she at once seeks to clear the hive of any 
possible rivals. She makes a thorough 
search for queen cells and mutilates each 
by tearing a hole in its side. She may even 
render the occupant hors de combat by giv- 
ing her a fatal thrust with her sting. 


THE VIRGIN QUEEN PLANS HER WEDDING 


A few days after emergence the young 
virgin queen selects a day for her wedding 
flight (see text, page 405). She usually 
chooses a clear, warm, quiet day because 
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her honeymoon is short, and she must make 
the most of it. Only when she leaves the 
hive with a swarm, probably a year hence, 
will she have another occasion to fly. 

Mating always takes place on the wing, 
and if conditions are such that the queen 
cannot fly she will die a virgin. The 
strongest drone is her mate, for the queen 
is a good flyer, and the weak are thus elim- 
inated in this wise provision to maintain 
the strength and vigor of the race. 

Before the queen has had time to re- 
turn to the hive after the mating flight, the 
drone will have fallen to the earth dead. 
There is an old saying that the drone no 
sooner becomes a husband than he is a 
corpse, and the queen no sooner a bride 
than a widow. 

Because of her specialized duties and the 
fact that she does not engage in outside 
work and is not subject to the hazards of 
weather and enemies that might prey upon 
her, the queen may live to the ripe old age 
of three or four years. When she becomes 
too old, or when she can no longer pro- 
duce queen and worker bees, or if she be- 
comes accidentally crippled, the bees will 
raise another queen to replace her and for 
a while both mother and daughter may 
work side by side in the hive. But this 
arrangement does not last long. The old 
queen will shortly disappear. 

The marked differences between the 
queen and worker bee, both of whom come 
from the same kind of fertilized egg, have 
already been mentioned (see text, page 
405). Their difference in behavior is even 
more pronounced. The worker bee is armed 
with a straight sting, the end of which is 
barbed like a harpoon (Plate IV and page 
427). When a worker bee stings, it cannot 
disengage its sting. The violent effort of 
tearing itself loose from the well-anchored 
sting so severely damages the tissue of its 
body that it dies within a few minutes. 
Normally it can sting only once, and in 
doing so it defends not itself but the colony. 


A QUEEN FIGHTS ONLY A QUEEN 


The sting of the queen, instead of being 
straight and barbed, is smooth and curved. 
It is constructed so that it can easily be 
withdrawn when she uses it. The queen 
seemingly does not realize that she pos- 
sesses this very effective weapon. She may 
be picked up and handled as harmlessly as 
a kitten. Her instinct to battle is aroused 
only in the presence of a rival queen. 
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If the queen gets into the wrong hive in 
returning from her mating flight, a royal 
battle is sure to ensue, and the two queens 
fight it out until death comes to the weaker. 
The worker bees make no attempt to pro- 
tect their own mother. Here again is the 
survival of the fittest. Close observers say 
that when two queens in a rough-and- 
tumble battle get into such a position that 
both are apt to receive a fatal thrust, the 
bees separate the two and then let them 
come together again until one or the other 
has the advantage. If the mother queen is 
slain, the intruder, having proved her 
superiority, is allowed to take the place of 
the former queen. 

If the queen used her sting indiscrim- 
inately, she might easily lose her life in 
meeting an enemy with which she could 
not cope. If she were being handled by 
her keeper and attempted to free herself 
by stinging him, he might instinctively re- 
taliate by crushing her frail body. Should 
he do so, it would jeopardize the future 
life of the colony, especially if there were 
no larve in the hive from which a suc- 
cessor could be raised. For her protection, 
therefore, she depends upon her own daugh- 
ters or sister workers, who far outnumber 
her and whose sacrifice is not so fatal to 
the well-being of the colony. 


THE DRONE IS A DINER-OUT 


The drone usually is regarded as a lazy 
individual, but, after all, he is the father 
and is entitled to certain respect. He 
gathers no food, nor does he help defend 
the family; he has no tools to collect 
sweets nor has he a sting to defend even 
himself. During his brief existence, how- 
ever, he has certain privileges not ac- 
corded his sisters. He can safely visit 
neighboring colonies. Neither workers nor 
queens are accepted in other hives, but dur- 
ing the breeding season drones are allowed 
to come and go as they please. 

When the breeding season is over, and 
the honeyflow comes to a close, the bees 
become more economical with their food 
supply, which must carry them through the 
long, cold winter. Then they drive all the 
drones from the hives, thus dooming them 
to perish soon for lack of food and shelter. 

The person who can recall the names and 
faces of several hundred acquaintances is 
unusual; yet in a family of 80,000 individ- 
uals the bee instantly recognizes every mem- 
ber. It is evident that recognition is not 
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ALERT GUARDS POUNCE UPON A HAPLESS STRANGER 


_ Although the bumblebee is much larger and stronger than the attacking honeybees, the fero- 
cious fighting workers make quick work of the casual visitor with their stings. Each colony has a 
distinctive odor, so that sentinels even recognize and pounce on invading honeybees from other hives. 
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© National Geographic Society 
THE AIR-CONDITIONING APPARATUS OF A BEEHIVE HUMS AT ITS DOOR 

The idea of an air-cooled home is not new. A corps of firmly anchored fanners make their 

wings vibrate on a sill, thus causing circulation and keeping the temperature even within. This process 

also draws moisture from the newly gathered nectar, which is evaporated to the consistency of honey, 
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THREE KINDS OF HONEYBEES ARE FOUND IN A COLONY 


The mother of all bees in a hive is the queen (center), whose long body is more graceful than that of 
her children, worker (left) and drone, or male (right). All figures three times life-size. 
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Paintings by TEEONne Murayama 
THE GROWTH OF A BEE FROM EGG LAYING TO BIRTH 


Three days after the egg is deposited by the queen (right), a tiny grub emerges (left column, 
second from top). For six days the larva is fed by workers, increasing its weight 1,500 times. Then 
it spius a cocoon (second from bottom, left) and becomes a fully developed worker bee (bottom center). 
Above the queen is a cell of pollen, and above that, one of honey, 
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THE QUEEN'S LADIES IN WAITING KEEP HER WELL FED AND PREENED 


Her diet is not honey and pollen, but ‘‘royal jelly,’’ a secretion from head glands of her daughters. 


Workers (lower right) are cleaning cells. Two baby bees are gnawing their way out. 
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© National Geographic Society 
THE QUEEN’S ROYAL BIRTH CHAMBER RESEMBLES A PEANUT SHELL 
Although a queen is much longer than a worker or drone, she emerges from her pendulous cell 
only 16 days after the egg is laid, instead of the 21 days usually required for her industrious cee oe A 
drone perches on a group of male cells at the right, and on the opposite side are workers’ cells. Mating 
takes place only on the wing outside the hive, after which the male dies. 
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A STING IS WORSE FOR THE STINGER THAN THE STUNG 


The bee inserts its tiny harpoon in the flesh (1) so firmly that when attempting to withdraw it 
(2 and 3) the barb is severed from its body, tearing its delicate tissues and killing the bee. After a bee 
stings, scrape out the still throbbing stinger (4); pulling it forces more poison into the wound. 


© National Geographic Society a — = Paintings by Hashime Murayama 
ONCE A BEE HAS DRUNK AT A POOL, IT RETURNS AGAIN AND AGAIN 
Honeybees consume quantities of water, as do cows, for they must supply water and the creamy 
secretion called * royal jelly’’ on which are fed the queen and larvae during brood rearing. Honeybees 
always attend strictly to business while drinking, and will not attempt to sting unless molested. 
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A BUMBLEBEE TAPS THE HONEYSUCKLE AND WISE HONEYBEES FOLLOW BEHIND 


- Nectar is buried so deeply in many flowers that bees cannot insert their tongues to obtain it. 
oe cut holes in the lower part of the corolla with their sharp jaws and take out some nectar. 
he honeybee, with smooth jaws that cannot cut flower tissue, revisits the spot and obtains a sweet load. 


© National Geographic Society 
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BRILLIANT PORTULACA BLOSSOMS YIELD AN ABUNDANCE OF CONVENIENT POLLEN 


The bee literally rolls in the yellow dust of the flower, coating its hairy body. Then, hovering over 
the blossom, it combs the pollen off and packs it securely in baskets on the rear legs. Usually a bee 
obtains only one kind on a trip, so many workers entering the hive bear differently colored loads. 
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OLD-FASHIONED STRAW SKEPS GIVE WAY TO MODERN HIVES 


The honey of former days, squeezed from the comb, was dark and often contained foreign matter. 
Whirling centrifugal machines now throw out the honey from shaved combs, yielding a cleaner, better 
product. <A few puffs of smoke drive the guards back into the hive and make the bees more docile. 


© National Geonraphic Society = 
AN APIARY AT THE CLOSE OF THE SEASON IS PILED HIGH WITH HONEY HARVEST 


The rearing of the brood is confined to the lowest layer, the upper ‘ supers”’ being reserved for 
marketable honey. Since usually not more than 200 colonies may be operated profitably in one yard, 
beekeepers owning thousands of hives may scatter their yards over several hundred iniles. 
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WORKERS TAKE RINGSIDE SEATS AS TWO RIVAL QUEENS FIGHT TO A FINISH 


In such struggles for supremacy, the battle is interrupted by the onlookers only when it appears 
both may die. Here a golden Italian queen is about to sting to death her darker adversary below, a 
gray Caucasian. Should their own mother be killed, bees will readily accept the new queen. — 


© National Geographic Society Paintings by Hashime Murayama 


A WORK-WEARY FIELD BEE PASSES ITS LOAD TO A YOUNG NURSE AT THE HIVE 


i i i i c llow bee is 
Wings tattered and torn, golden hair gone from its body, this aged black, but once ye 

about to ace The gray bee (right) is an immigrant from the Caucasus Mountains, the yellow ones 
being from Italy. Both kinds are thoroughly at home in the United States. 
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BEES BUZZ WHERE SWEET CLOVER BLOSSOMS GROW 


Two hundred pounds of honey per season from one hive are not unusual in the Great Lakes region, 
where this drought-resistant, soil-enriching plant is grown extensively. 


Paintings by Hashime Murayama 
THE MOST SKILLFUL CHEMIST HAS BEEN UNABLE TO DUPLICATE THE PRODUCT OF THE BEE 


Each species of flower produces honey of a characteristic color and flavor. The honey from the 
yellow star thistle of Sacramento Valley is yellowish green (left). That from orange blossoms has a 
pronounced bouquet. White buckwheat produces very dark honey. Appalachian tulip trees yield a 
rich wine-red, while from the purple blossoms of alfalfa comes a light honey. 
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through the sense of sight: instead, it is 
effected by the more highly developed sense 
of smell. 

Every colony has a distinctive family 
odor, different from that of every other 
colony. If a strange bee attempts to enter 
a hive, the guards at the entrance detect its 
alien odor and drive it away (Plate I). 
When a colony is divided into two parts, 
the parts placed in separate hives and given 
queens that are sisters, the bees in each half 
develop different odors. Within a week’s 
time they become total strangers to each 
other. Were the halves united again, the 
bees would disregard the existence of any 
relationship. 

It sometimes happens that a beekeeper 
unites two or more colonies, which sepa- 
rately are too weak to produce a crop or 
to survive a hard winter. The usual method 
is to place one hive on top of the other, 
inserting a sheet of newspaper between 
them. The bees from both sides gnaw 
small holes in the paper and, in doing so, 
they “rub noses,” but the holes at first are 
not large enough for the bees on either 
side to engage in combat. The apertures 
permit the mingling of the odors of the two 
units, so that by the time the holes are 
large enough for the bees to pass through, 
the two parts have an identical odor. Thus 
union takes place peacefully. 


“CORONATION” OF A NEW QUEEN 


If it becomes necessary to place a new 
queen in a colony, it is essential that she 
be properly “introduced.” The old queen 
is removed at least an hour before the new- 
comer is “presented.” In this interval the 
colony discovers that it is queenless and 
it may start constructing new queen cells. 

Even though the colony desires a queen, 
it would not do to release the usurper, be- 
cause her strange odor would antagonize 
the bees and endanger her life. She is 
placed in a wire cage to protect her from 
assaults. Although her new subjects would 
kill her were she suddenly released, they 
feed her by inserting their tongues through 
the meshes of the wire. 

After the queen remains in this cage 
for two or three days, she will have lost 
much of the odor of her former hive and 
acquired that of her new abode. Even then 
her actual release must be accomplished 
quietly and without excitement. Her cage 
is provided with a plug of soft candy. Two 
or three days are required for the bees to 
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tunnel through. Meantime the odors have 
mingled, and the queen can walk out on 
oa combs of her new home without undue 
risk, 

Honeybees help perpetuate their race by 
their insatiable desire to gather nectar. 
Unlike bumblebees, hornets, yellow jackets, 
and wasps, honeybees cannot live from hand 
to mouth. They must store enough food 
during the summer to keep the colony alive 
throughout the winter. Of the four other 
insects just mentioned, all the individuals 
in each colony die at the approach of winter 
except the young mated queens, and these 
simply crawl into protected places where 
they hibernate. During this period they 
require no food. 

Among honeybees, only the drones die in 
the fall. The queen and the workers live 
and are semi-active throughout the winter 
(see text, page 411). Itis important, there- 
fore, to gather enough food during the sum- 
mer to maintain the colony during seasons 
when insect activity largely ceases. 

At the end of the swarming season, which 
coincides with the height of the breeding 
season, the queen lays fewer and fewer eggs 
until fall, when the rearing of the brood 
entirely ceases. Cold weather has over- 
taken the colony by this time, imposing 
changes in its organization to cope with 
low temperatures. Individual honeybees 
die of chill at temperatures well above 
freezing; in fact, they seldom fly when the 
temperature is lower than 45 degrees 
Fahrenheit. Hence the colony must main- 
tain a life-sustaining temperature when the 
thermometer dips to zero or lower. 


REGULATING WINTER TEMPERATURE 


During the active season the bees spread 
over the entire interior of the hive; when 
winter comes, they gather in a spherical, 
compact cluster with the queen in the cen- 
ter. Those on the outside are crowded in 
a sort of insulating shell to prevent escape 
of heat. Those on the inside are in looser 
formation. Those in the center carry on 
muscular activity, which generates suffi- 
cient heat to keep the bees from chilling. 

The bees do not permit the periphery of 
the cluster to fall below 57 degrees Fahren- 
heit; thus the colder the outside tempera- 
ture becomes, the more muscular activity 
they must perform to maintain warmth. 
The bees composing the insulating shell 
change places at frequent intervals with 
those of the interior. 
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Drawing by Hashime Murayama 


THE WORKER’S LEGS AND FEET ARE VERSATILE AND ITS EYES ALL-SEEING 


With the broad lower segment of its hind leg (A—inside left, outside right) the honeybee 
brushes sticky pollen from its body and sweeps it into the basket formed by the stiff hairs on the 
longer joint immediately above. In an aperture on each front leg (B) is a handy and perfect comb 


(C—magnified) with which the worker cleans its rodlike antennae. 


The sharp claws on each 


foot (D) enable the honeybee to cling to rough surfaces, while the pad between, kept moist with 


a sticky liquid, serves well on hard and slippery surfaces. 
interspersed hairs (E), make up each of two compound eyes. 


simple eyes. 


The average colony consumes from 30 to 
50 pounds of honey during the winter and 
early spring, the quantity depending upon 
its strength, prevailing temperatures, and 
the condition of the hive. A thoughtful bee- 
keeper packs his colonies in sawdust or 
other insulating material (see page 413), or 
places the bees in a properly constructed 
cellar during winter. Thus he decreases 
the consumption of honey and prevents the 
bees from aging too rapidly, insuring them 
sufficient vitality in the spring to renew 
brood-rearing activities. 

The U. S. Department of Agriculture 
estimates that there are approximately 
4,650,000 honeybee colonies in the United 
States. This number will require about 165 
million pounds of honey for its own con- 
sumption during winter; and, to carry on 
brood rearing and honey production during 
the active season, will need double this 
amount. Thus honeybees in this country 
gather some 500 million pounds of honey 
to maintain themselves during the year, 


Some 5,000 hexagonal-shaped facets, with 
In addition, the honeybee has three 


without a drop being available to place on 
our tables. 

The marketable crop of honey in the 
United States varies widely from year to 
year, but a fair average is about 200 
million pounds, making a grand total of 
approximately 700 million pounds credited 
to the labor of this insect. It has been 
estimated that if a single worker bee could 
gather enough nectar to make one pound 
of honey, she would have to work every 
day in the year for more than eight years, 
and in doing so she would travel approxi- 
mately three times around the earth. 


BEEKEEPING BENEFITS THE COMMUNITY 


These astounding figures indicate the 
tremendous benefit honeybees render to our 
agriculture. To gather so much honey, 
they must visit myriads of plants in which 
pollination is effected. Therefore it can 
be understood why honeybees are of infi- 
nitely greater value to the community in 
which they are kept, in producing crops of 


MAN’S WINGED ALLY, THE BUSY HONEYBEE 


(il 
Drawing by Hashime Murayama 
THE HONEYBEE’S ANATOMY VIEWED THROUGH A MICROSCOPE 
The wax glands are located beneath the eight scales (A), that fit like shingles under the bee’s 
abdomen. The circles below show enlarged details of the stinger (F), including poison sacs and the 


appendages that are left in the flesh. The stinger, highly magnified (G), is composed of two barbed 


lancets, each sharper than the finest needle. 


two lancets, which alternately work themselves deeper into the wound (see Plate IV). 


Poison flows down a central canal formed between the 


In the circle 


(E) is a cross section of the hollow, hairy tongue which protrudes from the mouth (D). The queen’s 
toothed jaw (B) contrasts with the smooth mandible (C) of the worker. The various types of hair 
(H) that grow on a bee’s body resemble certain plants. 


seed and fruit, than they are to their owner, 
who is paid in honey and beeswax. 

The supposition that the keeper of bees 
has nothing to do but watch the honey and 
money roll in is fallacious. Keeping bees 
is a specialized job, and one must have an 
inherent love for them. A thorough knowl- 
edge of bee behavior, gained only through 
experience, is a primary requisite. 

Attention must be given to a vast num- 
ber of details. There are plenty of griefs 
in connection with the business: the loss 
of bees during the winter is heavy; dis- 
eases of bees take a large annual toll; and 
wax moths, which destroy the combs, cause 
further losses. The operation of an apiary 
requires close personal supervision. Thus 
the production of honey is largely a one- 
man affair. In favorable localities, how- 
ever, honey production is as remunerative 
as any other branch of agriculture. 

Although hundreds of plants secrete nec- 
tar, only about two dozen species furnish 
honey in market quantity. The layman 


thinks of a spacious garden as a rich 
haven for honeybees, but often such is 
not the case. All the flower gardens in 
the beautiful city of Washington probably 
would maintain not more than two dozen 
colonies of bees. Honey production on a 
commercial scale must be carried on where 
there are many acres of a plant from which 
the bees can obtain more nectar than is 
needed for their immediate requirements. 
In most sections of the United States 
there is usually one particular flower from 
which the bees produce a surplus crop. In 
carrying on brood rearing, and in obtain- 
ing enough honey for their own needs, 
they visit flowers of endless variety. Bees 
freely visit apple blossoms, for example, 
yet apple-blossom honey is practically un- 
known. There are too few apple blossoms, 
and the blossom period is in early spring 
when honey requirements of the colony are 
so great during brood rearing that the bees 
consume the nectar as rapidly as it is gath- 
ered. The same is true of many flowers. 
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GERMAN BEEHIVES, LIKE SCARECROWS, WEAR STRAW SKIRTS AND TIN-PAN HELMETS 


The Marienwerder flower girl explains that the grotesque coverings protect the colonies from 


the rain and sun. 


Such old-fashioned hives cannot be inspected readily. Sometimes a colony becomes 
queenless and dies before the keeper discovers the absence of the ‘‘mother.” 


In Europe, as in the 


United States, modern equipment is rapidly replacing such apiaries. 


Perhaps the most concentrated honey- 
producing section in the United States is 
that surrounding the Great Lakes, where 
the white Dutch clover, the common variety 
that grows so abundantly on our lawns, 
reaches the peak of perfection. There the 
bees also produce a surplus from alsike 
clover, sweet clover, basswood, buckwheat, 
and occasional crops from raspberry and 
milkweed. 

Another rich area is on the Pacific coast, 
where the heavily scented orange groves 
furnish thousands of pounds of highly fla- 
vored honey. The foothills of California 
supply sparkling sage honey and a bountiful 
quota of alfalfa honey comes annually from 
the Imperial Valley. 

The whitest honey of all, often water- 
white, is produced from the fireweed, which 
grows in the burnt-over forests of Wash- 
ington and Oregon. The Intermountain 
States send to our eastern and foreign 
markets carloads of alfalfa and sweet-clover 
honey, heavy and flavorous. The Dakotas 
and the surrounding States rank high in 
large crops. There 100 pounds a colony 
from sweet clover (Plate VIII) and alfalfa 


is not unusual, and crops of 200 to 250 
pounds to the colony are frequent in favor- 
able seasons. 

Many kinds of honey plants occur in 
the Southern States, where the honeys run 
the gauntlet of the color scale. Usually 
the honeys from the South are dark, spicy, 
and highly flavored. 

Probably no other food is produced over a 
wider area than honey. Wheat, corn, milk, 
and potatoes are almost universal, yet their 
production is restricted to areas having cer- 
tain soil and climatic conditions, whereas 
the mountains, the swamps, the deserts, the 
wind-swept plains, and the Tropics all add 
their quotas of honey. 

Surely no other food has such romantic 
associations. Every drop of honey has its 
origin in the bosom of a delicate flower, 
where it has been exposed to the rays of 
the summer sun and bathed with the morn- 
ing dew. You have only to close your eyes 
and picture fields of clover, and fill your 
lungs with the perfumed air from myriad 
nodding blossoms; or in memory to walk 
again through scented orange grooves to 
realize the origin of this incomparable food. 


MARVELS OF METAMORPHOSIS 


A Scientific “G-man” Pursues Rare Trapdoor Spider 
Parasites for Three Years With a Spade 
and a Candid Camera 


By GEORGE ELWoop JENKS 


With Illustrations from Photographs by the Author 


6 HO ever heard of worms chang- 

\ \ ; ing into butterflies? Why, that 

sounds like witchcraft!” 

Thus reasoned the horrified city fathers 
of a town in Chile, only a century ago, 
when they discovered that a German scien- 
tist in their community was raising caterpil- 
lars which magically changed shape and 
sprouted wings. According to Charles 
Darwin, who relates the incident in his 
diary of the voyage of H. M. S. Beagle, 
the miracle-working biologist was actually 
arrested and charged with heresy! 

Is it any wonder that provincial officials 
of that day saw something supernatural in 
the transformations conjured up by Na- 
ture’s witchcraft? Since then, the four 
stages of insect life—egg, larva, pupa, and 
adult—have become familiar to laymen, 
and watching “caterpillars turn into butter- 
flies” is a favorite schoolboy diversion. 

Yet, even today, scientists themselves are 
still baffled by some of the deeper mysteries 
of insect metamorphosis. 


THE JOY A MYSTERY HOLDS 


A mystery of any kind holds a strong 
fascination for me. When the individual 
portions of universal human curiosity were 
handed out, I must have received an extra- 
large slice, for I have found real joy only 
in experimenting, investigating, and explor- 
ing. That explains why I eventually found 
myself back where I started in boyhood, 
“watching caterpillars turn into butterflies.” 
Only in a figurative sense, however, for I 
had found that far too much of the butter- 
fly’s inner development was hidden behind 
caterpillar skins and chrysalids. 

The very fact that it was hidden ap- 
pealed to my “Peeping Tom” complex. So 
I passed up the disappointing butterflies, 
and hoped some day to find an insect that 
would not be so shy and secretive about its 
private life and magic transformations. 

One insect trail led me on to another, out 
into the adobe hills of southern Califor- 
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nia, down through the tunnels of trapdoor 
spiders, and into a dim and little-known 
insect underworld. 

There I found strange creatures and 
explored new trails as alluring to me as any 
unmapped waterway ever traversed by 
my canoe in a Canadian wilderness. And 
there I struck the trail of a mysterious 
parasite that promised to fulfill my dreams 
of finding an insect nudist that would 
reveal its larval and pupal forms, uncon- 
cealed by opaque skins and pupal mummy 
cases. 

THE BLACK WIDOW TRAIL 

Three black widow spiders were instru- 
mental in starting me on the trail that led 
to the insect underworld. We had moved 
into a little cottage out near the South- 
west Museum on the outskirts of Los 
Angeles, and it gave me a jolt when I dis- 
covered these venomous spiders and their 
families making themselves very much at 
home in the new garage. Somehow I did 
not quite like the idea of the black widows’ 
children growing up as playmates for our 
two-year-old Danny.* 

I grabbed an old broom and started a 
war of extermination, but could not resist 
pausing to take a last look at the third 
intended victim. Black as a coal, save for 
the red hourglass mark, she was beautiful 
in a slinky, sinister way. 

Here was mystery again. Scientists dis- 
agreed about her, and no one seemed to 
know the cause of her alarming increase 
and spread during recent years. And there 
was her dainty silken egg sac. What was 
happening inside? Could that hidden life 
be photographed? 

The old fever was upon me again—the 
lure of the unknown—and, as usual, it hit 
me hard. When I came back to earth, I 
found that I had a growing colony of black 

* See “Afield with the Spiders,’ by Henry E. 
Ewing, in the NaTIONAL GEOGRAPHIC MacazIne, 


August, 1933, and “Potent Personalities—Wasps 
and Hornets,” by Austin H. Clark, July, 1937. 
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A SCIENTIFIC G-MAN MAKES A RAID ON THE INSECT UNDERWORLD 


“Detective” Jenks, the author, in his search for parasites that murder trapdoor spiders in their 


subterranean nests, dug up many hundreds of these cave dwellers’ tubes of clay. 
job while daddy pries loose a small section of southern California. 


Danny bosses the 
Several tubes are already in the 


box and pieces of paper mark two others still to be dug. 


widow spiders in salad-dressing-jar breed- 
ing cages, in a homemade laboratory with 
apple-box cupboards, and that I had be- 
gun an extensive investigation of the black 
widow, and a search for a parasite that 
might be used to control her increase. That 
trail I am still following with a growing 
probability of ultimate success. 

I became a sort of local institution. The 
neighbors dubbed me “The Spider Man,” 
or “The Black Widower.” They seemed 
to think that a man who put in about 14 
hours a day collecting and studying spiders, 
when he was not being paid for it, must 
have something wrong with his head, and 
many a time along that rocky road I felt 
inclined to agree with them! 


TRAPDOOR HUNTING IN ADOBE HILLS 


All that is another story, but the con- 
necting link is that I had collected about a 
hundred black widow “layers” to provide 
the egg sacs necessary for the parasite- 
propagation experiments. These “hens” 
had to be well and properly fed in order to 
lay eggs, and it was difficult to obtain large 
quantities of insect food during the rainy 


seasons. Trapdoor spiders proved to be an 
ideal food for them, and I knew that there 
were thousands in the surrounding hills. 

So the strong-arm work began. During 
the fall and early winter of 1935 I dug up 
my first thousand nests, an additional thou- 
sand in 1936, and another thousand in 1937. 
Of course that was far more than I needed 
for feeding my black widow layers, but, 
early in my first thousand, I became in- 
tensely interested in an underground war- 
fare between the trapdoor spiders and cer- 
tain mysterious parasitic enemies of which 
I had found ample evidence in devastated 
nests. So I kept right on digging whenever 
I could steal the time from other work. 

But let’s not sit here in the apple-box 
laboratory and merely talk about it. Come 
with me and see for yourself just how we 
hunt the trapdoor nests for the parasites 
they may contain. 

As usual, the car is packed and ready. 
Danny has a wad of old papers for markers. 
Down the winding canyon road, past the 
Southwest Museum, over the Arroyo Seco 
bridge, and on up the three-mile grade into 
the high adobe hills, we rattle along. 
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“SEE THE TRAPDOOR? THAT’S THE ENTRANCE TO THE SPIDER’S HOUSE”’ 


? The author breaks in a new assistant—at the age of 15 months! 
picture), the adobe lump has been broken apart and the tube split free. 


almost as hard as concrete. 


After being pried out (opposite 
Sometimes the clay bakes 


Spiders excavate and mold their snug houses after winter rains have 


softened the earth. Circumstantial evidence gleaned from the nests pointed to two different assassins 
that attacked the spiders in their lairs (pages 812 and 821). 


Here we are at last, on the top of the 
world. Off to the south, half hidden by 
the smoky haze, sprawls Los Angeles, with 
the Pacific shimmering on the faraway hori- 
zon. Miles to the east lies the high wall 
of the San Bernardino Mountains, topped 
by the snow-capped peak of Old Baldy in 
the hazy distance. 

Look! Danny has found a trapdoor, and 
marked it with a weighted scrap of paper. 
To see it, close by the paper, you will need a 
keen eye. It is about the size of a quarter, 
but blends into the ground surface so per- 
fectly that it is hard to spot. Danny has 
become an expert. Sometimes he brings 
along two or three of his pals, and they all 
hunt trapdoors at a penny apiece, while I 
dig furiously, trying to keep up (pages 808 
and 827). 


INTO AN INSECT UNDERWORLD 


I wrecked several ordinary spades and 
shovels before I found a nurseryman’s 
spade of tempered steel. The digging is 
comparatively easy on this hill because the 
adobe is mixed with shale and sand. For 


convenience in keeping my records, I give a 
distinguishing name to each good hunting 
ground we find. So we call this one 
“Crumbly Hill.” 

But the pure, sun-dried adobe is a dif- 
ferent matter. One of the hardest spots 
we ever found lies about four miles west 
of here. ‘Concrete Hill” would have been 
an appropriate name. 

Adobe is a compact clay, and is very 
similar to what is called “blue gumbo” in 
the East. Even a pick fails to make much 
of an impression after it has been baked 
hard by the summer sun, and it is no 
wonder that Mexican houses built of sun- 
dried adobe brick often outlast several gen- 
erations of owners. 

At first I was puzzled by the fact that 
the trapdoor spiders seemed to prefer the 
hardest spots, but I soon learned their 
secret. They never attempt to dig in the dry 
adobe, but wait until it has been softened 
by the winter rains. Then it is easily dug 
and of just the right consistency for model- 
ing the walls of their tubular nests. 

But Crumbly Hill is not too hard, even 
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de 
FINE FAT TARANTULAS FOR SALE! 


Sammy, a volunteer helper, used to “jump the job” of hunting trapdoor 
spiders to capture his favorite game, the big hairy fellows whose burrows 
are often found near their relatives’ clay tubes. 
caught, for they climb upward when a glass jar is inverted over them. 


now. Ordinarily a spade is only a spade, 
but here it is more than a spade. It is the 
magic key that unlocks the underground 
caves where the trapdoor spiders are the 
Forty Thieves, cunningly hidden in the 
lidded silken casks that prove to be only 
death traps under the clever attacks of the 
Ali Baba parasites. 

To insert this magic key in the adobe 
lock, I stand on it with both feet, balancing 
as I work the handle to right and left, for- 
ward and back, driving it full length into 
the ground. Then I swing back with all my 
weight, again and again if necessary, prying 
up the mass of earth containing the nest. 
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If the soil is crum- 
bly enough, the mass 
splits away on allsides, 
freeing the nest—a 
short tube of clay, 
closed at the top with 
a close-fitting hinged 
trapdoor. Thisonehas 
broken in digging, 
and we have drawn a 
blank, for it is old 
and empty. 

Here is number 
two, and it is a fine, 
strong tube. But I 
have a hunch; I will 
lift the trapdoor with 
the point of my knife. 
Sure enough, it is a 
mother with babies! 
So I replant the nest. 
Without the mother 
to raise the lid for 
them, they would re- 
main imprisoned in 
the nest, and it seems 
wicked to let two or 
three hundred baby 
spiders die just to 
feed a couple of black 
widow layers, no mat- 
ter how important 
the objective. 

But we must not 
stop to examine each 
nest now. Every hour 
of daylight is pre- 
cious. So we dig fast 
and pack the nests in 
our apple boxes for a 
more careful exami- 
nation during the long 
night hours when I 
check them in and make a careful record 
of each one. As you will understand later, 
a substantial percentage of these nests will 
reveal the cocoons of parasitic wasps and 
other worthwhile specimens or data. So the 
checking in of a bunch of trapdoor spider 
tubes is always an interesting gamble. 

And even the hard digging has provided 
some real fun, particularly the daily demon- 
strations of universal curiosity. Every day 
cars have stopped on near-by roads while 
the occupants watched us and wondered 
what on earth we were doing. Sometimes 
they conquered their curiosity and drove 
on, but in most cases they just had to ask. 


Tarantulas are easily 
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Their guesses have 
run all the way from 
prospecting for gold to 
hunting buried treas- 
ure. I remember one 
bright young lady 
who asked if we were 
collecting ‘botanical 
specimens’’—on a hill 
where the ground was 
burned bare, save for 
a blanket of dry 
ashes! But the lady 
who called the police 
topped them all. 

I was digging busily 
when I heard Danny’s 
excited stage whisper: 

“Daddy, look! 
Radio cops!” 

Sure enough. A pa- 
trol car had stopped 
on the road below and 
an officer was climb- 
ing the slope. As he 
approached and sized 
us up, he began to 
grin, but he seemed 
to be puzzled, too. 

It appeared that his 
curiosity was partly 
official and partly per- 
sonal. I told him that 
we were prospecting 
for parasites in the 
nests of trapdoor spi- 
ders. He grinned and 
explained that some 
good lady had phoned 
in and demanded that 
Danny and I be in- 
vestigated as “suspi- 
cious characters”! I 
knew that our clothes 
had seen better days, but I wasn’t aware 
that we looked like criminals. 

‘““Aw, she was just burning up with curios- 
ity,” he said disgustedly. ‘‘And she took 
that way to find out what you were doing.” 


(pages 812-819). 


HELPFUL HUNCHES 


If I have been unusually fortunate in 
finding valuable clues and rare specimens 
along the way, it is only fair to give credit 
to helpful hunches. 

For instance, there was the first day’s 
trapdoor spider hunting in the fall of 1935. 
Male trapdoor spiders are rare. Naturalists 
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THE AUTHOR OPENS “THE CASE OF THE CURIOUS COCOON” 


“Special Investigator” Jenks pursued clues for two years before finally 
forcing the little-known hunting wasp to “confess” her crime in action 
Here he holds a trapdoor spider’s tube cut open after 
the insect invader fled. Carefully he lifts the lid of the wasp’s skillfully 
wrought cocoon, found within the slain spider’s dwelling. 


have searched for years without finding a 
specimen. The curious two-story cocoons 
of the wasp that preys upon this spider are 
also rather rare. And yet I left home that 
day without any definite plans, followed my 
hunches along new roads, stopped at a 
place I had never seen before, and found 
three males and three cocoons the very first 
day! Besides, I found proof of the exist- 
ence of still another mysterious enemy of 
the trapdoor spider. 

The first day’s discoveries opened up 
three possible lines of investigation. I 
quickly decided against making a special 
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WITH CLAWS AND BACK THE WASP JIMMIES UP THE LID OR 
ELSE GNAWS A HOLE RIGHT THROUGH IT 


Guided by instinct to the spider’s subterranean dwelling, the sleek criminal 
in “The Case of the Curious Cocoon” raises the trapdoor with her strong 
claws and supports it on her back (upper picture) as she slips through to 
If unable to lift the tightly sealed 
portal, she tears a hole in it with her powerful mandibles (lower picture). 
Because the parasitic hunting wasp belongs to the Family Psammocharidae, 


attack her victim (opposite page). 


she was nicknamed ‘“Psammy” (page 815). 


study of the spiders themselves. There were 
still a number of unanswered questions 
concerning their lives, but the ground had 
already been well covered and beautifully 
photographed by Passmore and Beck.* 
On the other hand, very little was known 
about the wasp, and nothing at all about 
the other mysterious enemy. So both of 
* See “California Trapdoor Spider Performs 
Engineering Marvels,’ by Lee Passmore, Na- 
TIONAL GEOGRAPHIC Macazine, August, 1933. 
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them offered new 
trails to explore. 

From the very first 
it was apparent that 
my role would be sim- 
ilar to that of a de- 
tective or a G-man, 
starting with a few 
slight clues and fol- 
lowing the two trails 
patiently and persist- 
ently until I “got my 
man.” And I saw 
that here there would 
be advantages over 
similar investigations 
among ordinary web- 
spinning spiders and 
their enemies. Here in 
the locked, silk-lined 
rooms of the trapdoor 
spiders, every clue, 
every bit of incrimi- 
nating evidence, would 
be preserved for my 
examination many 
months after the kill- 
ers had come and 
gone. 

Every time I 
opened and examined 
a trapdoor nest there 
would be a chance of 
finding new evidence 
against one racketeer 
or the other. The 
more nests I dug up, 
the more evidence I 
would find, and so it 
would be up to me to 
dig and dig and dig. 

THE CASE OF THE 

CURIOUS COCOON 

At the same time I 
must search the offi- 
cial scientific records 
for information about 
the habits of all known insect racketeers, 
and check that evidence carefully against 
the new facts I was unearthing. 

My examination of the first day’s collec- 
tion of nests showed considerable similarity 
between the crimes. In all cases I found 
the remains of partially devoured spiders 
in the bottom of the tubes. In about half 
of these cases there was also a curious two- 
story cocoon hanging in the tube (p. 818). 

I had seen a photograph of such a cocoon, 
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and knew that it was 
made by the larva of 
a wasp, but the iden- 
tity of the wasp was 
unknown to me. So 
we might label this 
one, “The Case of the 
Curious Cocoon.” 

I soon learned that 
the identity of the 
other killer was un- 
known to science as 
well as to me. The 
only clue left behind, 
besides the empty 
shell of the spider, 
was a crumpled pellet 
of Cellophanelike ma- 
terial. This could 
only be the pupal case 
of the mysterious 
enemy. As near as I 
could make out in its 
shriveled condition, it 
had been a smooth, 
transparent sheath or 
sack—unlike any 
pupal case I had ever 
known. So that be- 
came ‘‘The Case of the 
Cellophane Sheath’’ 
(page 826). 

Trapdoor spiders 
were the victims in 
both cases, but I knew 
there was no connec- 
tion whatever be- 
tween the two killers. 
Nevertheless, I fol- 
lowed a single trail in 
solving the crimes, be- 
cause practically all 
of the evidence was to 
be found in the nests 
of the spiders. 

But the telling of 
the story is a different matter, for we have 
two separate stories—two different trails to 
follow. So I will begin with the wasp and 
tell that story straight through the three 
years of pursuit, and then go back and tell 
in the same way the story of the unmasking 
of the mysterious enemy. 


PURSUING A CLUE FOR THREE YEARS 


Out of the first thousand nests dug up 
T secured about fifty “live’’ cocoons, and 
more than a hundred “empties” from which 


THE TRAPDOOR SPIDER IS TRAPPED! 


Cornered in her own fortress, the alert arachnid rears up on guard 
while the dreaded invader storms the gate (opposite page). 
later, like a blue-black bullet, Psammy struck her giant adversary. The 
author cut away the sides of spider nests and wasp cocoons and smoothed 
their edges, so they would fit snugly against the glass fronts of photographic 
cages (following page). 
developments in two separate underground crimes. 


A moment 


Thus was he able to observe and record crucial 


the wasps had departed. Then the 1935 
trapdoor hunting season ended with the year. 

By that time the trapdoors were com- 
pletely hidden under a luxuriant new crop 
of grass and weeds. There would be no 
more hunting until the summer grass fires 
again laid bare the adobe hills. 

So I settled down in my home laboratory 
to study my specimens and complete my 
records. I also sent a number of the co- 
coons to the Los Angeles Museum and to 
western scientists. 
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“ACTION! LIGHTS! CAMERA!”—THE AUTHOR-DIRECTOR ‘SHOOTS’ HIS LEADING LADY 
IN HER TINY GLASS-ENCLOSED SET (PAGES 818-819) 


The set is the photographing cage, held together with clothespins (right). Snug and safe lies 
the insect Sleeping Beauty in her cocoon within the windowed chamber, while the Peeping Tom 
camera records the secrets of her magical transformations. With this apparatus were made the 
greatly magnified insect “portraits.” All specimens were photographed alive and unposed. 


PSAMMY LAYS AN EGG ON HER INERT VICTIM’S ABDOMEN 


In a furious rough-and-tumble duel, the wasp has stung the spider into a paralyzed state of 
partially suspended animation. Psammy is a careful and efficient worker. She examines and fusses 
over the spider, sometimes stinging it several times until she considers it properly “knocked out.” 
Above the emerging egg, which sticks slightly and doesn’t fall off, appears the wasp’s deadly sting. 
Only during the act of egg laying is the light-colored, triangular, stinging muscle at the end of the 
abdomen visible. At other times it is protected by the overlapping armor plates. 
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I found that very 
little was known con- 
cerning the maker of 
the curious cocoons. 
More than one inves- 
tigator believed it to 
be the cocoon of Pep- 
sis, popularly known 
as the “tarantula 
hawk,” but I could 
not see how a two- 
inch Pepsis wasp could 
be packed away in a 
cocoon that averaged 
only a little over an 
inch in length. It 
seemed to me that the 
maker of the curious 
cocoon must be a 
smaller species of 
hunting wasp. 

This proved to be 
true. Further re- 
search and inquiry 
revealed a puzzling 
situation. Although 
practically nothing 
was known about the 
wasp’s life history, 
and the male had 
never been found and 
described, the adult 
female had been on 
entomological records 
for many years. But 
she had been variously 
known as Pom pilus 
planatus, Parapom- 
pilus planatus, Plani- 
ceps planatus, and 
Psammochares  pla- 
natus. 

Afterwards, Dr. 
Kenneth A. Salman, 
of Berkeley, an entomologist of the United 
States Department of Agriculture, and 
P. H. Timberlake, of the University of Cali- 
fornia Citrus Experiment Station at River- 
side, explained that these changes were due 
to certain reclassifications, and that the 
generally accepted title was Pedinaspis 
planatus (Fox), of the family Psammo- 
charidae. 

So Danny and I decided to call her 
“Psammy’”’! 

Apparently no one had ever actually wit- 
nessed Psammy’s crime, but a good guess 
could be made about certain angles of it. 


KK 
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“PSAMMY JUNIOR” STARTS EATING AS SOON AS THE EGG 
CHANGES TO A LARVA 


In a partial coma, the spider may live for six months or more, serving 
as a nourishing free lunch for its unwelcome guest (page 816). 
eral days, the egg (top) turns into a wriggling larva which at once begins 
feasting on the spider’s fat abdomen (lower picture). 


After sev- 


Considering the methods used by other 
hunting wasps in attacking other species 
of spiders, it was safe to assume that 
Psammy had stung the spider into a help- 
less paralysis and laid her egg on its body. 
When the egg hatched, the larva had feasted 
upon the meat so marvelously provided and 
preserved, and eventually spun its cocoon 
and gone into hiding right there in the 
murder room. 

But no one seemed to know how, when, 
or where the mother wasp attacked the 
spider. Did she enter the nest to get at the 
spider, or did she attack it outside and 
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AS THE WASP LARVA GROWS, THE SPIDER SHRINKS 


After feeding for a week or ten days, the larva is about one-third grown 
The spider is still alive, but will die quietly when its vital organs 
In the lower picture, the full-grown larva has devoured the 
abdomen and is gnawing on a “drumstick,” which she holds against her chest. 


(upper). 
are attacked. 


drag the limp body back into the nest? 
Possibly by studying the scenes of the kill- 
ings I might find circumstantial evidence 
that would answer these questions while I 
was waiting for my cocoons to “hatch out.” 

So I laid out a number of trapdoor tubes 
containing cocoons, sat down at the table, 
and proceeded as follows: 

Here is a group containing empty co- 
coons. The lids are loose and work easily. 
Obviously the “daughter” wasp, after 
emerging from the cocoon, pushed up the 
trapdoor and escaped that way. It is quite 
possible that the mother wasp lifted the 
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lid and entered the 
tube to attack the 
spider in the first 
place, but there is no 
evidence here to 
prove that she did. 

Well, here is an- 
other group, also con- 
taining empty co- 
coons, in which a large 
hole has been gnawed 
through each trap- 
door, obviously by a 
wasp, either to enter 
or to leave the nest. 
The lid itself is hard 
to open, but that 
might be because of 
the mud washed into 
the crevices by the 
winter rains. There is 
nothing here to prove 
whether the mother 
gnawed the hole to 
enter or the daughter 
to escape from the 
tube. 

But there is still 
another group of 
nests, which contains 
live wasp cocoons. 
These trapdoors are 
also gnawed through, 
but they cannot be 
raised. They are 
sealed tight from be- 
low with silk and 
mud, which is the spi- 
der’s habit during the 
hot summer months. 

At last, I’ve got the 
goods on her! I know 
that the young emerg- 
ing wasp could not 
have gnawed the hole in the trapdoor to get 
out of the nest, because she is still inside, 
sealed up in her cocoon. Therefore, her 
mother must have gnawed the hole in order 
to get in and attack the spider. 

So the circumstantial evidence proves not 
only that Psammy enters the nest to attack 
the spider, but it indicates that she recog- 
nizes the trapdoor for what it is, seems to 
know exactly what is hidden beneath it, 
and goes right after her prey even if it 
means tearing a hole through a sealed 
trapdoor. 


So that was that. Afterwards I was able 
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to verify these con- 
clusions in the field as 
well as in the labora- 
tory. 

In one case I liter- 
ally caught her in the 
act. I first saw her 
racing back and forth 
on the bare ground, 
so busy looking for a 
trapdoor that she did 
not notice me at all. 
Suddenly she saw a 
small trapdoor and 
fairly pounced upon 
it, first trying in vain 
to open it with her 
claws, and then rip- 
ping and tearing at 
it with her powerful 
mandibles. 

In less than a min- 
ute she had torn a 
hole through it and 
disappeared down the 
tube. But the joke 
was on Psammy that 
time. I quickly 
corked the hole with 
a bit of wood, dug up 
the tube with Psammy 
inside, and took her 
home to join my lab- 
oratory family. 


INCUBATOR BABIES 

Early in May my 
cocoons began to 
hatch, and I prepared 
for laboratory rear- 
ing by carving away 
one side of a number 
of trapdoor tubes and 
grinding the edges 
smooth with sand- 
paper so that they would fit snugly in 
my photographing cages. Through these 
observation windows I was able to study 
all the action and photograph it almost 
at will. 

The spiders did not like so much light and 
would often spin webbing over the glass at 
night, but the wasps seemed to feel per- 
fectly at home. Both males and females 
emerged from the cocoons. I established a 
matrimonial bureau, and found that they 
were quite willing to meet Dan Cupid more 
than half way. Then, with several mated 
females, I was ready for the next important 
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WELL FED, THE NEW PSAMMY WEAVES HERSELF A CRADLE 


At the bottom of the trapdoor tube, the larva spins her amazing cocoon. 
The primitive mouth that has been gobbling spider meat suddenly becomes 
an unerring spinneret fashioning “guy ropes” to hold the cocoon in place 
(upper picture). Below, the maggot engineer “licks in” a smooth, tough 
diaphragm of waterproof material—the roof of the “attic room” (page 818). 


step in solving The Case of the Curious 
Cocoon. 

By this time I had a good idea of the 
whole story, but I could not photograph a 
mental picture. I must have her “confes- 
sion” in action, so that I could photograph 
it as unquestionable evidence. 


PSAMMY CONFESSES HER CRIME 


So I put a Mrs. Psammy in a cage con- 
taining a trapdoor tube, hoping that she 
would “talk.” She certainly did! 

Almost before I could close the cage, 
Psammy found the trapdoor, flipped it open, 
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IN HER SNUG “HIBERNATION” CHAMBER, PSAMMY SLEEPS OUT THE WINTER 


Like a man in a diving suit with his head in a helmet, the woven cocoon projects up into the 
sealed and waterproof “attic room.” On the roof rests the ornamental cupola. After she has finished 
“licking in” a smooth, polished lining to her retreat (right, side of cocoon cut away), Psammy be- 
comes quiet and changes hardly at all in appearance for several months. 


WHEN SPRING COMES, NATURE’S HOCUS-POCUS BRINGS STARTLING DE 


JELOPMENTS 

Some time in May, the prepupal larval stage is reached (left) and the mummylike figure shows 
roughly the adult divisions of head, thorax, and abdomen. When the larval skin splits and shucks 
off, the ghostly pupa slowly unfolds. During the next day or two the features grow more distinct, 
like a picture gradually brought to focus. (Magnified about four times.) 
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AFTER SHEDDING ONE MORE DRESS, PSAMMY IS READY TO MAKE HER DEBUT 


One brilliant black eye stares fixedly (left). The whole waxlike body has become compact and 
wasp-shaped. From the thorax, black pigment slowly spreads through the insect, even to the tips 
of legs and antennae. Articulated armor plates harden on the abdomen. After wriggling out of 
the transparent pupal sheath, she is a real wasp at last (right). 


OUT CLIMBS THE VIRGIN MOTHER; HUNGRY IS HER FATHERLESS SON 


Using her sharp mandibles like a carpenter’s auger, Psammy has cut her way out of the cocoon. 
Though she never had a mate, she laid eggs that hatched and produced only boys” (pages 823, 826). 
Her “synthetic” offspring, sucking honey-water from a pellet of cotton (right), probably can never 
become a father, This is the only known photograph of a parthenogenetic Psammocharid wasp. 
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INTO TRAPDOOR TUBES HIS FLASHLIGHT SHOOTS A RAY OF HOPE 


A Cyrtid fly pupa? A wasp cocoon? 


found an Ocnaea smithi pupa in number 75. 
photograph, he found—believe it or not 


and slipped through (page 812). Like a 
blue-black bullet she flashed down the tube 
and struck the waiting spider (page 813). 
The rough-and-tumble fight that followed 
was too fast for the eye to follow or for the 
camera to catch. 

The spider outweighed the wasp fully ten 
to one. Psammy almost disappeared in the 
hugging clutch of the eight powerful legs. 
The spider’s needle-pointed fangs struck at 
her again and again. You would have bet a 
hundred to one on the spider, and I would 
have agreed with you. But, not so fast! 

The wicked-looking fangs were only 
glancing harmlessly off Psammy’s steel-like 
armor plates, while her facile abdomen, 
as pliant and powerful as a swordsman’s 
wrist, was working busily within that fierce 
embrace, jabbing again and again with her 
daggerlike sting as she sought an opening 
in the spider’s armor. 

Such a battle lacks the spectacular quali- 
ties of a duel between expert swordsmen. 
It is more like a rough-and-tumble fight 
between a giant and an adroit dwarf— 
where the dwarf has a poisoned dagger up 
his sleeve. We might not even see the 


Or only a blank ? 
when he checks in the day’s “bag” of spider homes. 


The author’s gambling thrill comes 
Once he drew 74 successive blanks—and then 


When he peeped into an unopened tube, just for this 
a fine wasp cocoon in the first of 225 nests collected this year ! 


dagger, but its effect upon the giant will 
tell us when it finds its mark. And so it 
was in this battle. 

Suddenly the action slowed down. The 
big spider wilted into a limp paralysis. 
Psammy’s sting had found its mark. Very 
calmly she relaxed the bulldog grip of 
her mandibles and disentangled herself. 
When she stepped clear she never once 
glanced back. She did not wait for the 
count. She seemed to know the potency 
of that hypodermic shot of knockout 
poison. 

Anyway, she knew that the fight was over, 
and calmly proceeded to ‘‘wash her face 
and hands” with all the smug satisfaction of 
the cat that has just eaten the canary! 


CHAMPION “DIES WITH BOOTS ON” 


In the long run, however, these efficient 
hunters fall afoul of Nature’s law of com- 
pensation, and “get theirs.” The spiders are 
so much more powerful that a single slip, 
an instant’s carelessness on Psammy’s part, 
may prove fatal. Even my champion layer, 
after depositing forty eggs on forty van- 
quished spiders, died with her boots on at 
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THIS 18S THE FLY THAT LAID THE EGG, THAT PRODUCED THE KILLER, THAT LIVED 
THE LIFE THAT THE CAMERA CAUGHT 
Exhibit B in the dual mystery is “Smithi” (Ocnaea smithi), the villain in “The Case of the Cello- 
phane Sheath” (page 826). Like an insect warplane, the adult female of this fly cruises over the 
countryside firing burst after burst of microscopic eggs. When the tiny larvae hatch out on the 
ground, many of them miraculously find their way into nests of trapdoor spiders. 


A BATTALION OF MINUTE SMITHI LARVAE BURROW INTO A SPIDERS LEG 


The author discovered that the crawling marauders descended the clay tube to bore into the 
host, tightly sealed in her home. They easily made their way down through the crevices pron 
the trapdoor and even through the silken mesh of the seal. In this laboratory experiment so many 
larvae were present that they attacked the spider’s legs as well as the abdomen. 
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INSIDE THE SPIDER THERE’S FOOD BUT NO PRIVACY 


During fall and winter, Smithi’s slow growth can easily be observed, 
because of its whiteness and the transparency of the host’s abdominal skin 
“Twins” and “triplets” and, very rarely, “quadruplets” 
are found in an occasional spider, and in these cases the adult flies are 
The predatory larva’s appetite improves with the coming of 
spring, until she is so fat she seems almost to fill the spider’s body. Yet 
Passing quickly through a 
scalloped, segmented phase (lower), the unwelcome boarder, by mid-July, 
is ready to take leave of her long-suffering ‘‘meal ticket.” 


(upper picture). 
dwarted. 


the unwilling host is still alive and kicking! 


last, her slender waist torn apart by her 
forty-first opponent. 

And so, bit by bit, these fascinating wasps 
revealed their life secrets behind the ob- 
servation windows of my cages. Many 
times I saw Psammy lay her egg upon the 
abdomen of a paralyzed spider (page 814). 
I saw the egg hatch, and the young larva 
begin to feed upon the unspoiled spider 
meat so marvelously preserved for its use 
(pages 815 and 816). 
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I have known a spi- 
der to live for more 
than six months in 
this paralyzed state of 
partially suspended 
animation—Psammy’s 
perfect process of 
cold storage without 
refrigeration! 

To me, the wonder 
of it is that this is 
not the ferocity of a 
meat-eating animal, 
for Psammy herself 
lives upon the nectar 
of flowers. She kills 
only to provide food 
for her babies-to-be. 

And then I watched 
in amazement as the 
mature larva spun a 
marvelous cocoon 
with its mouth. How 
could this mere skin- 
ful of digested spider 
meat have the myste- 
rious intelligence that 
enabled it to outspin 
even the trapdoor 
spider, in building its 
complicated, two- 
story cocoon? 


INTO THE KILLER’S 
HIDE-OUT 


Then the Psammy 
larva spun itself out 
of sight in its cocoon, 
and I was up against 
my old, old disap- 
pointment—when the 
butterfly larvae had 
hidden within their 
mummy-case chrysa- 
lids. But this time 
I kept right on the 
heels of my quarry 
and followed Psammy into her hide-out. 

The butterfly chrysalis is attached to, 
and a part of, the pupa within, but I knew 
that the wasp larva was not attached to the 
cocoon and did not fill it completely. So, 
very carefully, I cut away one side of the 
stiff cocoon and fitted it snugly behind an 
observation window, just as I had fixed the 
trapdoor nest. 

And so at last, after many years, I could 
see and study “what happened inside,” and 
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watch every pupal 
transformation as the 
larva became a pupa, 
and the pupa became 
a wasp. But I am not 
going to try to de- 
scribe these changes. 
The photographs tell 
the story far better 
than I can tell it in 
words (pages 817- 
819). 


A HOMEMADE CANDID 
CAMERA 


My photographic 
equipment is neither 
fancy nor elaborate. 
I use a cheap, short- 
focus Kodak lens in 
an old view camera 
frame with a long bel- 
lows, which gives me 
a four-times-direct 
magnification on the 
negative. My dark- 
room is the bathroom 
and the kitchen sink, 
and the homemade 
entomological labora- 
tory occupies one end 
of the cottage living 
room. 

Such working con- 
ditions have certain 
advantages over reg- 
ular schedules in any 
college laboratory. I 
live right here and 
can be on the job 
night and day when 
necessary, and that 
often means the dif- 
ference between suc- 
cess and failure in 
getting some rare 
shot. 

Bugs are utterly indifferent to prevailing 
working hours, and vital moments in insect 
life, such as sudden changes in larval or 
pupal forms, are just as likely to occur after 
midnight. 

More than once my camera has caught 
them in the act because I set the alarm 
clock to go off every hour or two, so that 
they could not get a chance to slip one 
over on me while I was asleep on the job. 

Early in 1937 it appeared that The Case 


at will like a snail. 


again. 


world of space. 


host’s skin and “flows” 
smaller diameter than the body of the maggot, which can change its shape 
Smithi’s head and neck linger within the shriveled 
spider for a day or two to lick the “cupboard” bare—tfor she’ll never eat 
At the end of its ten months’ feast, the fat grub must have stored 
up energy enough to last its entire pupal and adult life. 
picture), the larval assassin rears her head, as if sniffing the strange new 


WHEN THE LARVA EMERGES, THE SPIDER DIES 


The “crime” is consummated when the parasite bites a hole through the 


out backward. The exit aperture is of much 


Free at last (lower 


of the Curious Cocoon was fully solved. 
The photographic record was complete, the 
“action” confession in pictured proof. But 
Psammy still had an ace up her sleeve. 


PSAMMY PLAYS ANOTHER ACE 


I was still rearing a few Psammies in the 
laboratory. Among those to emerge was 
a fine healthy female, but there was no 
male to be her mate. She seemed destined 
to live and die an old maid. 
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One day I had a sudden impulse, or 
hunch, to put her with a spider and see 
what happened. Would she attack the 
spider, and lay an unfertilized egg upon it? 
Or would she be wise enough to know that 
it would be wasted effort? 

Somewhat to my surprise, she acted 
exactly as her married sisters had always 
acted, paralyzed the spider and laid the egg 
upon it just as if it had been a fertile egg. 
T knew that parthenogenesis, reproduction 
by virgin females, was very rare among 
insects in general, but that it was known to 
exist among a few species. It had never 
been recorded among the hunting wasps of 
the Family Psammocharidae. 

So I knew the egg wouldn’t hatch— 
but it did! And that meant that the Pedi- 
naspis planatus wasp, in addition to its 
other remarkable qualities, was capable 
of parthenogenesis: that is, development 
of eggs from virgin females by self-fertili- 
zation. 

To establish this discovery, I must be able 
to verify it by many instances and complete 
data. So I put Miss Psammy to work lay- 
ing eggs, and added other unmated females 
as fast as they emerged. I raised more than 
fifty wasps from unfertilized eggs, and they 
were all males. So it was safe to assume 
that the unfertilized eggs of this wasp pro- 
duced males only. 

Among yellow jackets, parthenogenesis 
takes place only in the event of the acci- 
dental death of the queen. Other types of 
reproduction without mating are found 
among aphids and gall wasps. But it seems 
to me that Psammy’s case is a little differ- 
ent. She seems to be a woman absorbed in 
her career, the reproduction of the species. 
And, since she can follow her career alone, 
it is easy to imagine that she is serenely 
indifferent as to whether she mates or not. 

If there is no eligible young bachelor 
available, she should worry! She goes right 
along, following her destined career and, 
perhaps, evening up the ratio for the next 
generation by producing an extra flock of 
boys! 


“THE CASE OF THE CELLOPHANE SHEATH” 


And now we must go back to the fall of 
1935 and pick up The Case of the Cello- 
phane Sheath (page 813). 

That case was more mysterious than that 
of the Curious Cocoon. This killer was not 
known, had no criminal record, was not 
mentioned in scientific literature. The clues 
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left in the murder room failed to give a 
hint as to its identity. 

The empty shell of the devoured spider 
indicated that it had been eaten from within 
by a true body parasite, rather than from 
without by a “predator” of the wasp larva 
type. Nor did the pellet of Cellophanelike 
material tell me anything of value. I knew 
of no insect having such a pupal case. 

Out of all the thousand trapdoor nests 
dug up that fall, I failed to find a single 
adult ‘“‘mysterious enemy,” alive or dead. 
The killer had gone, but where? If it was 
alive, how and where was it spending the 
winter? How and when and where did the 
female lay her eggs? Was it a wasp, a fly, 
or what have your? What did the critter 
look like, anyway? 

And so the 1935 season ended, conspicu- 
ous for what I had zot learned about the 
mysterious enemy. 


BEHIND THE SMOKE SCREEN 


Another summer, and a day in August. 
A great wall of smoke was rolling skyward 
across the Arroyo Seco. It appeared to 
come from the direction of our trapdoor 
hunting ground. 

No pair of happy kids ever chased a fire 
engine more gleefully than Danny and I 
raced toward that rolling smoke. And 
sure enough! Many acres of adobe hills 
were being swept bare of tangled weeds, and 
the trapdoor season was open again. 

Up the long grade we drove, and into the 
ash-blackened hills behind the smoke screen. 
Suddenly I swung to the roadside at the 
foot of an untried hill. 

“Grab your little broom, Sonny,” I said. 
“T think I have a hunch.” 

The warm black ashes lay thick upon the 
ground. The brooms swirled them into the 
air in clouds—two clouds, a little one and a 
big one. The dust settled on our perspiring 
bodies and stuck tight. But we found trap- 
doors, plenty of them. I began to dig. We 
grew blacker and blacker—and then it hap- 
pened! 

I broke open a cracked tube and peeked 
into the bottom half. A weird-looking crea- 
ture came climbing slowly and clumsily up 
the silk-lined tunnel! It looked like a small, 
humpbacked bumblebee, with a tiny, low- 
hung head that seemed all eyes (page 821). 
T let out a wild yell. Danny came running. 

At last! The mysterious enemy! 

During the two weeks that followed we 
found about 20 more of these long-sought 
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“SEE ALL THE MARKERS I HAVE!” CRIES BOBBY, LAST IN LINE 


Prize hunts for trapdoor spiders’ tubes were often staged, the collectors receiving one cent for 
each nest found. A grand prize of five cents was awarded for a clay tube containing a parasite or 


a male spider. 
he digs up the tubes. 


parasites—larvae, pupae, and adults—but 
not a single parasitized spider with the 
larva still within its body. So it became 
evident that the season was short and defi- 
nite, and that the fires had come just a few 
days too late. The maggots had already 
emerged from the bodies of the spiders. 

I must wait at least another year before I 
could complete The Case of the Cellophane 
Sheath. 

Nevertheless, I had specimens for labora- 
tory rearing and to send to scientists for 
possible identification. Again I was for- 
tunate in that I applied to P. H. Timber- 
lake, for it just happened that Prof. Harry 
S. Smith, a co-worker of his at the Citrus 
Experiment Station, was the man who had 
found the only previously known specimen. 

He had seen it flying, knocked it down 
with his hat, and placed it in a glass jar. 
This adult female had sprayed many eggs 
on the interior of the jar, but had died dur- 
ing the night. 

This fly was afterwards identified as a 
new species of the Family Cyrtidae, by Dr. 
F. R. Cole, of Redlands, noted authority 
on that family of parasites. Dr. Cole de- 
termined my male and female specimens to 
be of the same species, which he had named 


Each boy uses a different kind of paper marker, and the author collects them as 
Here the boys are “cashing in their chips,” with Mrs. Jenks acting as “banker.” 


Ocnaea smithi and had described in a manu- 
script as yet unpublished. 

Apparently the name and description of 
the adult female was about all that was 
known, and so almost its entire life history 
was new territory for me to explore. 

And what a joy it was to explore that 
virgin territory! Here at last was the in- 
sect I had dreamed of for many years. I 
need not even cut away the side of a co- 
coon, as in the case of the wasp, for every 
side of the transforming insect was con- 
stantly visible through its transparent Cel- 
lophane sheath. 

Time after time I was able to watch 
and photograph that strange succession of 
gnomelike forms, dissolving from one into 
another like scenes in a motion picture. 
Here, too, my “little movie in stills” ought 
to tell the story far better than I can tell 
it in words (pages 821-825). 

During these few weeks while my speci- 
mens lived, I worked long hours, making 
hay while the sun shone, and while the moon 
beamed, too! 

But, all too soon, the larvae and pupae 
developed into adults, lived their brief lives 
of 7 or 8 days, and died, without presenting 
me with any eggs or first-stage larvae. 
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So 1936 ended with good progress made, 
but a great deal still to be learned, and an- 
other summer seemed a long way off. But 
it came at last, with the hills burned bare a 
full two weeks earlier. 

And yet the first few days of hunting 
brought only disappointment. Not a single 
Ocnaea smithi did I find on the old hunting 
grounds, even on Cyrtid Hill where I had 
found so many the year before. 

I tried to resign myself to another year’s 
delay, and to settle down to the finishing of 
my Psammy life-history prints. 

I was sitting at my typewriter that day 
trying to concentrate upon writing captions 
for photographs, but I was uneasy. Then I 
became conscious of a strong urge, a desire 
to try hunting in a new direction, to the 
west. Of course I followed the impulse. 

I came to unfamiliar roads that wound 
along new adobe hills, and, at the first place 
I stopped to hunt, ran slap-bang into a 
regular epidemic of Ocnaea smithi parasites! 

That first afternoon I found twelve para- 
sitized spiders with the larvae still in their 
bodies, besides many emerged larvae, pupae, 
and adults. I learned afterwards that these 
conditions existed only in a limited area 
about equal to four city blocks, but that, 
within that district, from 25 per cent to 60 
per cent of the trapdoor spiders had been 
attacked by these insect racketeers. 
“CELLOPHANE SHEATH” MYSTERY SOLVED 

With a wealth of material at hand, the 
final solution of The Case of the Cellophane 
Sheath was soon reached. Even the life 
of the larva within the abdomen of the 
spider was easy to observe, for the white 
maggots showed clearly through the dark 
but transparent skin of the spiders. 

Judging by various known facts, it seems 
quite certain that the female Ocnaea smithi 
fly scatters her eggs over the ground while 
flying. Obviously this action cannot be 
photographed. Nor can we follow, with the 
camera, the strange search of the micro- 
scopic larva for its host. But an experi- 
ment proved that these minute larvae go 
hunting for the trapdoor spiders and are 
not simply “hitchhikers” that wait to at- 
tach themselves to a passing spider, as do 
some other larvae of the Family Cyrtidae. 

In the laboratory, smithi larvae hatched 
in a glass cage found their way into trapdoor 
tubes, which I had sealed with strips of 
paper so that I could tell whether the own- 
ers had opened their doors. After several 
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weeks, I broke my still-intact seals and 
examined the spiders. Five out of twenty- 
five were parasitized! Through infinitesi- 
mal ‘chinks in the armor,’ many smuithi 
larvae had penetrated several of the trap- 
doors and attacked the spiders (page 821). 


AN INSECT WARPLANE 


A bit of imagination will enable us to 
visualize this epic quest of the tiny crea- 
tures in Nature. The mother fly, a gro- 
tesque insect airplane, cruises slowly over a 
tangled jungle of dry grass and weeds. Her 
powerful wings beat the air with an audible 
hum, like the drone of a far-off sky pirate, 
as she showers potential death, in the form 
of hundreds of microscopic eggs, on the 
trapdoor civilians below. 

Many of the eggs will undoubtedly be 
lost or destroyed; others will stick to the 
dry stalks and hatch there. But we will 
follow in fancy the flight of one egg that 
safely reaches the earth below. 

How different is the infancy of Psammy’s 
baby as it awakens upon a soft cushion of 
preserved food so marvelously provided by 
a mother’s “foresight”! But the Cyrtid 
fly’s baby emerges from the egg to find her- 
self a homeless waif, abandoned to shift for 
herself on the cold, bare ground. (The same 
would be true of a male.) She is so tiny 
that, to her, the dry jungle above must 
seem like a great forest. 

But she does not seem to be dismayed. 
She just stretches and starts out, following 
her “hunches” as she toddles along through 
a strange and lonely world where grains of 
sand are huge bowlders and little pebbles 
are thousand-foot mountains. 

On and on she goes, guided unerringly 
by the still voice of Nature. Surely the 
little traveler must get hungry, but she 
never makes the mistake of stopping to at- 
tack some tempting insect along the way. 
She has just one destined host, and will not 
stop until she finds it. 

And so at last she reaches the massive 
door of her host-to-be. She seems to recog- 
nize it instantly—and down she goes. To 
us it may look like a tiny, snug-fitting trap- 
door, but to the little traveler the water- 
proof joint is a wide passage, easily trav- 
ersed. 

Down the silk-lined tube she hurries, and 
climbs onto the huge and unsuspecting 
spider. No need to hesitate. This is her 
goal! She bores into the hairy skin. 

Home at last! 


CANARIES AND OTHER CAGE-BIRD FRIENDS* 


By ALEXANDER WETMORE 


Assistant Secretary, Smithsonian Institution 


UMAN pleasure in song, sprightly 
movement, and color—these are the 
basic reasons for the hundreds of 

thousands of small cage birds that are found 
in homes and aviaries throughout the world. 

The canary, most universally loved of 
these songsters, has been transported from 
its place of origin in the Canary Islands to 
every country in the world, and the vast 
number now found in captivity must cer- 
tainly exceed those living in the original 
wild state, proof of the success of their 
domestication. 


A MID-PACIFIC ISLE OF SONG 


Years ago canaries are said to have been 
introduced by accident on the island of Elba 
and to have established themselves there 
until bird trappers caught, caged, and sold 
them all. 

Now the only wild colony of canaries 
that I know of on earth outside of their 
native islands is found on one of the isles 
of the Midway group of the Hawaiian chain. 
Midway has recently become well known as 
a stop on the route of the transpacific Clip- 
per planes.f 

Landing at Midway from a naval mine 
sweeper on an April afternoon in 1923, I 
followed a tree-lined walk from a little 
wharf to the buildings of the cable station. 

To my delight I found a pleasant grass- 
grown plaza backed by a windbreak of 
casuarina trees and ornamented with shrubs 
and flowers. Here was a man-made oasis 
of green built on an island of barren sand 
with fertile earth brought out as ships’ bal- 
last from Honolulu. 

Earth, grass, trees, shrubs, and flowers— 
even the weeds in the vegetable garden— 
were introductions, and with them had come 
other things. 

As I looked about I saw many small yel- 
low birds flying here and there—canaries 
living wild! 

But not until I heard their chorus of song 
at dawn the following morning did I fully 
appreciate that here was a true colony of 
these birds living in a state of nature. 
Dozens of them flew about in the shrubbery 
and over the lawns, and their sweet voices 
came from every side. 

All are believed to be the offspring of one 
or more pairs of yellow canaries released on 
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the island by Mr. D. Morrison of the cable 
company in 1909. As they moved about, 
they appeared small and weak in compari- 
son with the robust Laysan finches brought 
here from Laysan Island, but they seemed 
thoroughly established and had no enemies. 
All that I saw were clear yellow in color. 


CANARIES TAKE SINGING LESSONS 


German canary fanciers have long been 
noted for the attention that they give to the 
production of beautiful songsters and have 
developed the roller canary, famous for its 
notes. 

The true roller canary is a bird of small 
size that is predominantly green or mixed 
in color, varying from this to clear yellow. 
The song is a series of soft trills, so sweet 
and pleasing in tone as to be beyond de- 
scription. Outstanding singers are highly 
prized and command good prices. 

Young male roller canaries are caged 
separately as soon as they have completed 
the first molt, and are kept in a quiet room 
in subdued light. An adult male of perfect 
song is kept with them and sings steadily. 
With his constant example the young ones 
practice their notes. 


BAD SINGERS ‘““GET THE GONG” 


The birds are under close observation, 
and should one develop harsh notes or un- 
desirable calls, he is removed immediately 
so that he may not be copied by his imita- 
tive companions. Frequently a bird organ, 
arranged to play soft rolling trills indefi- 
nitely, is used in this training. 

Under such conditions the young roll- 
ers develop their notes, called technically 
“tours,” the different trills being character- 
ized as bell rolls, water rolls, and so on, 
until finally the finished songster is pro- 

* This is the eighteenth article, with paintings by 
Major Allan Brooks, in the important NATIONAL 
GrocrapHic Macazine series on birds. Previous 
articles by outstanding authorities on the bird 
families of the United States and Canada are avail- 
able in the National Geographic Society’s two- 
volume Book of Birds, together with other notable 
articles, portraits of 950 birds in full color, 633 
“bird biographies,” and more than 230 photographs 
and bird migration maps; $5 postpaid in United 
States and Possessions, $5.50 elsewhere. ; 

7 See “The Chronicle of a Scientific Expedition 
to Little-Known Islands of Hawaii,” by Alexander 
Wetmore, NATIONAL GEOGRAPHIC MacazineE, July, 
1925. 


Photograph by Willard Price 


A CHINESE GENTLEMAN TAKES HIS BIRD FOR AN AIRING 


Attached to the end of a knobby stick, the pet may flutter, preen, or 
If street commotion frightens him, he is popped into the dim privacy 
of the cloth-covered cage in his master’s left hand. The dignified stroller’s 
Chinese cage birds include Java 
sparrows, titmice, bulbuls, native thrushes, doves, and starlings. 


sing. 


large round “specs” are a sign of learning. 


duced. St. Andreasberg, in the Harz Moun- 
tains of Germany, has long been the center 
for breeding roller canaries, though now 
they are produced in other countries, too 
(pages 777, 778, and 780). 

The ordinary roller canary has a reper- 
toire of from five to ten of the various trills 
recognized by the expert. A larger number 
is unusual. 

Although roller canaries are thus care- 
fully trained in the finer points of their 
profession, the sweet song of this variety 
is inherited. That fact has been proved 
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by experiments in 
which young birds 
were reared in sound- 
proof cages complete- 
ly isolated from the 
songs of other birds. 
In time the males de- 
veloped the type of 
song of the roller 
canary. 


““COLOR FEEDING’’ 
TURNS CANARIES 
ORANGE 


About seventy years 
ago lovers of canaries 
were astonished to see 
in the hands of a few 
breeders birds of a 
beautiful deep-orange 
color. They were 
products of a process 
called ‘‘color feeding.” 
For years those who 
had this secret guard- 
ed it carefully, but 
finally it became 
known that the inten- 
sified color was the 
result of adding red 
pepper to the diet dur- 
ing the period of molt. 

Color feeding is 
simple. Birds of good 
natural hue are se- 
lected and, at the very 
beginning of the molt, 
in addition to the reg- 
ular diet of seed and 
greens, they are given 
a food prepared by 
mixing one part of 
finely ground sweet 
red pepper to two 
parts of egg food 
(made from equal parts of hard-boiled egg, 
chopped fine or grated, and dry bread 
crumbs, unsalted cracker crumbs, or ground 
zwieback). Some fanciers add to this a 
drop or two of olive oil and a little sugar. 

A teaspoonful of the color food is fed 
each day through the entire period of molt 
until all the body feathers are fully grown, 
and then it is gradually discontinued. Care 
is taken to feed only freshly prepared food 
in which the egg is not stale. 

As the new feathers come in, they are 
noticeably deeper and richer in color than 
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the old ones. The en- 
hanced color is due to 
an element taken 
from the pepper and 
remains until the next 
change of feathers. 

Most birds eat the 
color food greedily 
and those that do not 
seem to care for it at 
first are usually quick 
to acquire a taste for 
it if the ordinary food 
supply is cut down for 
a day or two. 


PET BIRDS SHARE 
CAMPS OF SAVAGES 


Although the ca- 
nary is the most pop- 
ular, thousands of 
persons delight in 
the companionship of 
many other kinds of 
small birds. 

Birds as pets are 
found with the most 
primitive of people. 
Around any aborigi- 
nal hunter’s camp one 
may see live birds of 
various kinds, ordi- 
narily young ones that 
have been picked up 
in the wild after the 
parent birds have 
been killed or on 
chance encounters. 

Often these birds 
live in a state of com- 
plete freedom, wan- 
dering in and out of 
tents or huts at will 


into a 
travel. 


From the tin tub an attendant fills the bottle, 
water dish within one of the 
Hundreds of canaries, 
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otograph from Ewing Galloway 


TIERS OF CANARIES DRINK WATER BY THE TUBFUL 


then thrusts the nozzle 
wicker cages in which the birds 


one to a “compartment” and almost all 


and securing much of 
their own food. Even- 
tually some may be 


males, are stacked in a German warehouse awaiting shipment to markets 
throughout the world. “Sticks” of six or seven cages are held together by 
a flat strip of wood run through the tops of the barred cells and fastened at 
each end with wooden pins. 


eaten, some may re- 
turn presently to the wild, while others live 
content with the companionship of man. 
It is such circumstances, without ques- 
tion, that led, hundreds of years ago, to the 
domestication of the fowl, turkey, duck, 
goose, and pigeon, which now have such 
great value in the life of man.* 


A FEW FEATHERED PERSONALITIES 


Captive birds in primitive regions in- 
clude many that are not suited for more set- 


tled sections. In the Gran Chaco of South 
America a baby rhea brought to me by an 
Angueté Indian immediately adopted me 
and was so intent on being close beside me 
that I never succeeded in getting a good pho- 
tograph of it because it was always too near 

* See, in the National GEOGRAPHIC MAGAZINE, 
“Fowls of Forest and Stream Tamed by Man,” and 
“Races of Domestic Fowl,” both by Morley A. 
Jull, March, 1930, and April, 1927, respectively ; 
and “Man’s Feathered Friends of Longest Stand- 
ing,” by Elisha Hanson, January, 1926. 
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Photograph from Pix 
NO LAUGHING MATTER IS THE JUDGING OF CANARY CARUSOS 


This is a tense moment in the annual Tournament of Song at Benneckenstein, in the Harz 
Mountains of northern Germany, a region renowned for the breeding of sweet-voiced canaries. A 
holiday is declared and families from near and far bring their finest pet vocalists, picnic out of doors, 


and crowd around the judging tables. 


Cages are cloth-covered (left foreground) to keep the tem- 


peramental performers quiet and undisturbed by the excitement (page 778). 


the camera lens. On cool mornings it lay 
across my slippered feet for warmth, and as 
I wrote and worked it leaned contentedly 
against my legs. 

In various tropical countries I have seen 
many semidomesticated birds—parakeets 
that flew or climbed in and out of native 
houses; strange, large-headed plovers known 
as ‘thick-knees,” kept in patios to eat the 
cockroaches; and little native sparrows that 
skipped in and out of doorways to search 
for crumbs. 

I recall also the scores of wild birds that 
I kept for study and as pets around a little 
field laboratory on the Bear River Marshes 
in Utah. A California gull that I cured 
of a sickness became as tame as any do- 
mestic fowl, though it lived at freedom. A 
young great blue heron that grew enor- 
mously came at evening to rest on my knee 
and to poke curiously with its long bill 
at my glasses. A Canada goose with de- 


formed wing feathers accepted me as an 
equal three days after its capture and fol- 
lowed me constantly like a dog. With these 
were hundreds of wild ducks of a variety of 
kinds, some of which fed from my hand and 
then returned voluntarily to their pens. 


A PRIVATE AVIARY AND ITS BIRDS 


Aviculture, the practice of keeping and 
rearing birds in captivity, has many devo- 
tees, from the housewife who raises a few 
canaries in her living room to the land- 
owner with broad estates who delights in 
exotic species of birds brought from distant 
countries. Some of these collections rival 
zoological gardens in their extent. 

The country home of my friend Jean 
Delacour is found at Cleres in the north 
of France. The chateau, located in a little 
valley, is surrounded by broad lawns. Be- 
yond are spacious meadows through which 
meanders a little stream, and behind the 
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© International News 


HERE, LITERALLY, THE GREEKS ARE BRINGING GIFTS 


Pertinent are phrases from Vergil’s Aeneid when jovial sailors of the Greek steamer Koumoun- 
douros, berthed at Walsh Bay, Sydney, Australia, flaunt caged birds purchased in South America 


and prohibited in the continent “down under.” 
subject to a heavy fine. 


If any of the pets escaped, their owners would be 
Australia, still battling the pest of immigrant rabbits, has passed strict 


regulations against the introduction, without special permit, of exotic birds and animals. 


house are the vine-clad ruins of an older 
building dating back hundreds of years. 

Several conservatories, crowded with trop- 
ical plants grown in moist atmosphere under 
glass, form the homes of scores of little birds 
of kinds seldom seen in captivity because 
of the difficulty of keeping them without 
special provision for their maintenance. 

A dozen kinds of brilliant hummingbirds 
dart back and forth through open windows 
from the shaded greenhouses to outdoor 
flights enclosed by wire where they enjoy 
the sun. With them are even more brilliant 
sunbirds from the Orient, tropical orioles, 
bright-colored pittas, and dozens of other 
small birds, all living in evident health and 
happiness. 

As I walked through, one afternoon last 
May, I heard constant outbursts of song 
from birds familiar as museum specimens, 
but whose songs and calls were entirely 
new to me. 


On a slope beyond, I found a row of 
gaudy, long-tailed macaws living in the 
open air, chained to poles in such a way 
that they could climb about with ease. A 
pair or two flew about completely free. 

Among the trees covering the hill above 
the house are extensive aviaries filled with 
birds of many kinds. Here I saw lories and 
other strange and curious parrots from vari- 
ous tropical lands, an unusual jay from the 
Ryukyu Islands of Japan, flycatchers from 
South America, yellow-billed magpies and 
mountain bluebirds from California, and 
scores of unusual birds from other parts of 
the world, living here in spacious, shrub- 
grown quarters side by side. Many were 
nesting and rearing young. 

As we strolled about, viewing strange 
birds at every turn, a white mother gibbon 
came down from the trees to walk along 
the top wire of a high fence, with arms ex- 
tended to maintain her balance. Her two 
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black babies, less sure of themselves, scam- 
pered along the wire mesh beneath her. 

Other gibbons lived in the tall trees of 
two islands in a little lake, where their 
antics as they swung through the branches 
were most amusing. Formerly all had 
ranged at freedom, but this had to be 
checked when the band began visiting the 
church in the village to ring the bell at in- 
opportune times. 

The lake, the stream, and the meadows 
were filled with waterfowl. Geese of a 
dozen kinds, a screamer from Argentina, 
long-legged cranes, and curve-billed ibises 
stalked about in the grass. Dozens of 
ducks of many varieties, including such 
difficult species as eiders and shovellers, 
swam in the water, and flocks of flamingos 
waded in the shallows. Across a road were 
sheltered, fenced pools for other waterfowl. 
The entire collection was one to equal that 
of any zoo. 


AVICULTURE IS POPULAR 
ENGLAND 


IN BIRD-LOVING 


While aviculture is rapidly spreading in 
America, it probably has more devotees in 
England than elsewhere in the world at 
present (page 779). In any home in London 
it is common to see a large aviary cage or 
two, with from one to a dozen birds, and in 
country establishments aviaries of varying 
size are the regular accompaniment of the 
other interests that pertain to life. 

Such aviaries may range from a flight or 
two to extensive parks like that of my 
friend Mr. Alfred Ezra at Foxwarren Park, 
in Surrey, where last May, among scores of 
smaller birds, I saw such rare species as the 
pink-headed duck from India, a pair of 
Stanley cranes with a nest and young, and 
great sarus cranes at freedom flying with 
trumpet calls over the meadows. 


“SOFT-BILLS” NEED EXTRA CARE 


There are two principal categories of 
birds in the vocabulary of those interested 
in species suited for cage and aviary—the 
“hard-bills,” including those that feed on 
seeds, and the ‘“‘soft-bills,” which normally 
eat insects and fruits. The seed-eating 
species are those most common in captivity, 
as their food is easily obtained and their 
care entails a minimum of labor. These in- 
clude the common canary and a host of 
sparrows, weaver birds, and others. 

The soft-bills are found in the hands of 
those who have more leisure and who often 
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become highly expert in the handling and 
care of difficult and unusual species. 

A common food palatable to many soft- 
bills is manufactured from bread crumbs 
to which grated hard-boiled egg, dried beef 
heart, grated carrot, cottage cheese, dried 
insect preparations, and various other in- 
gredients are added according to the needs 
of the birds concerned. Many soft-billed 
species subsist largely on fruits. 

These statements are not a formula for 
the preparation of a standard food for 
aviary use, but are merely an indication of 
the types required for different kinds of 
birds. The details of the proper prepara- 
tion of soft foods are available in standard 
treatises on aviculture, which contain also 
information regarding the care of cages, the 
handling and breeding of birds, diseases, 
and the many other details that confront 
the bird keeper. 

Bird and pet stores, with their interest- 
ing displays, are familiar to most of us, and 
some may have seen the larger establish- 
ments of wholesale dealers, where hundreds 
of canaries sing happily in little individual 
wicker cages (page 777), or scores of weaver 
birds and other small species live in flutter- 
ing confusion in larger quarters. A more 
unusual sight is one of the bird markets of 
tropical America (page 802). 


BRILLIANT TROPICAL BIRDS FOR SALE 


One day last winter as I passed the great 
central market in Caracas, capital of Vene- 
zuela, I came to an outdoor section where 
row on row of wicker and wire cages, each 
with its captive birds, were ranged on the 
pavement or on low benches elevated above 
the ground. The air was warm and the 
owners of this display rested in the shade 
in endless conversation with friends and 
possible customers. 

In the cages were brilliant little tanagers 
dressed in yellow, gold, green, and blue, 
blue honey creepers, others with yellow 
breasts, an occasional cardinal from the 
desert area about Barquisimeto, native 
meadowlarks from the fields near Maracay, 
red siskins, others dressed in yellow and 
black, troupials, large light-gray mocking- 
birds, euphonias, saffron finches, a few hum- 
mingbirds, and, of course, canaries, all feed- 
ing, preening, and fluttering about, calling 
and even singing amid all the busy con- 
fusion of the city. 

Residents and visitors paused frequently 
to admire the birds or to inquire a price. 
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CANARIES THRIVE ON SEEDS, CRUSHED EASILY IN STOUT BILLS 


They need no fancy mixed foods; hence their popularity with amateur bird keepers, The Witp 
SERIN (upper left) is a common European cousin of the wild canary of the Azores, Madeiras, and 
Canary Islands, from which has been developed the hardy domestic pet. The Norwicu YELLow 
(bottom center) and the Norwico Green (lower right) are two color phases of one of the most abun- 
dant types of canary in captivity. Of spotless plumage, the Waite Canary (upper right) perches 
diagonally above the handsome Cinnamon, distinguished by pink or reddish-brown eyes. The GoLp 
Lizarp (lower left) is bred for perfection of color pattern. 
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FANCIES CRANE THEIR RECKS AS IF SUSPICIOUS OF ODD RELATIVES BELOW 

Gripping the upper perch, in positions assumed in display, are the Brtctan Fancy (left), with head 
and neck extended at a sharp angle from the body, and the Scorcu Faxcy, with a smoothly arched 
exhibition posture. A ‘‘mop’’ of large, Hat feathers adorns the crown of the Crestep Canary (lower 
left). Unusually long, wavy, and recurved plumage gives the Frittep Canary (lower right) the 
appearance of having been stroked the wrong way. Dandy of the English canaries, the YorKSHIRE 
(right center) should be slim, long, and straight as a soldier. 
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A PLUMP BULLFINCH COUPLE CHAPERONS THREE PERKY, CHEERFUL CAGE MATES 

_ Though in the wild state it is no mimic, the engaging BULLFINCcH (upper pair, male left) in cap- 
tivity may easily be taught while young to whistle simple tunes. The Lrinnet, pleasing vocalist of the 
European finches, bobs on a twig (right), awaiting its turn at the bath. Eating out of the hand quickly 
becomes a habit with the pert little EUROPEAN Siskin (lower left). The gay, sweet-voiced EUROPEAN 
GoLDFINCH (center, below) is far more brilliantly colored than the familiar American species. These 
four birds, like most of our smaller feathered pets, come from the Old World. 
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FAR FROM ASIAN LANDS OF ORIGIN, THEY BRIGHTEN HOMES AND ZOOS 


The tiny male Srrawserry Fincu, natty in red vest with white polka dots, seasonally assumes a 
drab garb (bird at extreme left, above) resembling, though darker than, the plumage of the female 
(perched, right wing extended, and flying). The domesticated BENGALEE, of uncertain origin, has been 
bred in three forms—dark brown and white, fawn and white, and pure white. The first two are shown 
here (center, perched and flying). A native of the Netherlands Indies and the Malay Peninsula, the 
Java Sparrow (lowest pair, normal and white forms) is a largé and hardy breed. : 
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IN WHYDAH SOCIETY, IT’S THE MALE THAT WEARS TIIE “TRAIN” 


With a body no bigger than a sparrow’s, the graceful ParapIsE WHYDAH (upper right, above its 
modest mate) tows a flowing tail that may reach a foot in length. On the ground rests the ComBasou, 
a feathered Jekyll-and-Hyde whose winter suit (left) is as plain as that of the female (right), while in 
summer it is clad in dressy bluish black (middle). In the center are the brilliant Rep-pirteD WEAVER 
(left) and the OrancE WEAavER, both of the family whose name derives from their elaborately inter- 
woven nests, 
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A MOTLEY GATHERING FROM BELOW THE EQUATOR 

Of these four Australian beauties, the commonest is the hardy, well-mannered ZEBRA FINCH (upper 
pair, male right). Rarer in America is the DiAMonp Fincu (center). The showy Rep-Fracep GouLp- 
1AN Fincu (male and female, left-hand pair) and the BLack-racep Goutpian (female below male, 
lower right), long considered distinct, are now known to be merely color varieties of one species. They 
are not easily acclimated in colder places. Paler purple on the breast distinguishes the females from 
their mates. 
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THEIR GAY GARB MORE THAN MAKES UP FOR FEEBLE SONG 

Fluttering against the cage bars is a WHITE-HEADED Nun from the Netherlands Indies and the 
Malay Peninsula. Perched on the upper branches are the Brown-BREASTED Nun (left) and the BLack- 
HEADED Nun. To the lower branches cling the TureE-cOoLORED Nun (full face) from India and Ceylon, 
the Cutturoat Fincu (left center), and the lovely Corpon Brieu (blue underparts). In the water 
splash the tiny ZeBRA WAXBILL (above) and the Common WaxzILt (left). The long-lived Bronze Nun 
rests on the pool's brink. 


VII 


THE NATIONAL GEOGRAPHIC MAGAZINE 


“War roofs 
© National Geographic Society 
MYNA, THE MIMIC, PERFORMS FOR A SELECT AUDIENCE 


An excellent talker, the WattLep Myna (lower left) can learn to enunciate as clearly as the best 
of the parrots. One of these birds on exhibit at a meeting in Washington, D. C., astonished a former 
director of the Budget Bureau by greeting him with the words: ‘* How about the appropriation ?”’ 
The lively, engaging Rep-crEsteED CARDINAL (top bird) comes from southern South America. A 
splendid singer, the sprightly Suama Turusu (white-edged tail) is also something of a mimic. The 
lowest perched bird is the active, noisy WuItTE-FARED BULBUL. ‘* Japanese robin’’ is one of several mis- 
nomers for the warbling Rep-pi_Ltep Hix Tir (on ground), a native of China. 
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Every home that I entered in the city had 
little aviaries standing in the patio, or small 
cages with birds hung in a window. And 
I was continually attracted by strange bird 
notes, to find that they came from a captive 
of some species rare in zoological gardens in 
the north, or one that I had not seen in 
life before. 

From such sources in foreign countries 
dealers obtain the birds that become estab- 
lished in our homes and zoos. 


Serin Finch 


The wild serin finch (Serinus canaria seri- 
nus), found from the Atlas Mountains in 
Africa north in southern Europe through Spain 
to Greece and Palestine, is a close relative of 
the wild canary, but is slightly smaller and 
somewhat darker, with heavy blackish streak- 
ings on back and sides (Color Plate I). It is 
kept commonly in aviaries, breeds in captivity, 
and frequently crosses with the European gold- 
finch, the canary, and other small finches. 

Because of the widespread range of the serin 
in the regions where canary culture was first 
developed, it has been supposed to have fur- 
nished part of the parent stock of the domesti- 
cated canary, but it appears now that this 
indefinite belief is unfounded. The closely 
related form of the Canary Islands and near-by 
areas is considered to be the one that alone 
has produced our domestic bird. 


Canary 


The canary, found today in every country on 
the globe, occupies a remarkable place, since 
among our common domestic birds it alone is 
kept and reared solely for the pleasure and 
companionship that it brings into our homes. 
As it does not produce flesh, feathers, or other 
product of commercial value, its contribution 
to our well-being comes entirely in the form 
of pleasing songs and interesting mannerisms. 
It joins cultivated flowers in making attractive 
the background for our lives. 

In a wild state the canary (Serinus canaria 
canaria) is native to three groups of islands in 
the eastern part of the Atlantic Ocean—the 
Canary Islands (from which it takes its name), 
Madeira, and the Azores. In the Canary group 
it is found on all of the islands except Fuerte- 
ventura and Lanzarote, and is one of the most 
common wild birds from sea level to the 
highest ridges. 

The true wild canary is grayish above, 
streaked rather heavily with blackish, and 
marked with yellow on the rump and crown. 
The breast is dull yellow and the sides grayish, 
indistinctly streaked. This is the stock from 
which all our domestic canaries have come. 

In many parts of the world there are other 
kinds of small yellowish birds known as “wild 
canaries,’ but they have nothing to do with 


our domesticated bird. In the United States 
the name is given to such different species as 
the goldfinch (Spinus tristis) and the yellow 
warbler (Dendroica aestiva), representatives 
of two distinct families. In Latin America the 
term “canario” is applied to many kinds of 
small tanagers, warblers, and sparrows. 

How the canary came into captivity is not 
recorded at this late day. Seemingly this must 
have been because of pleasing song, since the 
coloration of the wild canary is nothing re- 
markable. Sailors brought captive canaries 
home from voyages, demand arose for them, 
and from the end of the 15th into the 16th 
century Spaniards imported the wild-taken 
birds into Europe in numbers, selling them 
for good prices. 

Even at this early time it was found that 
canaries could be reared in captivity. And at 
the beginning of the 16th century the area 
where they were extensively produced spread 
from northern Italy north to center around 
Innsbruck, Niirnberg, and Augsburg. 

Turner in 1544 is the earliest writer known to 
me to mention the canary. Conrad Gesner, 
in the third book of his Historia Animalium, 
published in 1555, said that he had not seen 
one, but gave an account of the species from 
information furnished him by a friend in Augs- 
burg. Canaries remained rare for a consider- 
able period, and commanded such prices that 
for a long time they were kept only by the 
wealthy. 

Accustomed as we are to the canary in cap- 
tivity, it seems strange to consider them as 
living wholly at freedom. In their island homes 
they range commonly in gardens and orchards, 
and are also found in flocks in sterile, stony 
country where they may be tame and confid- 
ing, or wild and difficult to approach. 

The nests are cups of grasses and weed stems 
lined with softer materials, placed in bushes or 
on low branches of trees. The three to five 
eggs are light green, spotted with reddish 
brown. The song is as attractive as in captive 
birds, though not so prolonged in utterance, 
nor is it given for so much of the year. 

Under domestication, variation among ca- 
naries began at an early date. Dr. E. Strese- 
mann has pointed out figures of canaries with 
white wings and much yellow on the body in 
paintings by Lazarus Roting of Nurnberg, who 
died in 1614, so that the change from the origi- 
nal color to the yellow phase apparently was 
under way at the close of the 16th century. 

The yellow and the green types of canary, 
with every possible intergradation between, re- 
main the common forms to the present. While 
the green canary is an approach to the parent 
stock, native birds from the Canary Islands 
are grayer on the back than most of those 
found in captivity. 

The ordinary household canary, kept by those 
who merely love birds, is of moderate size, with 
the colors as indicated above. It will be of in- 
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Photograph by Wilhelm Tobien = 
CANARIES, CAT, ROOSTER, AND PARROT GREET CUSTOMERS ON 
A PET-SHOP DOORSTEP 
Small monkeys, cats, and birds all live together in harmony at a store in 


From its place of origin in Madeira, the Azores, 
and the Canary Islands, the canary has been transported to every country 


Funchal, Madeira Islands. 


in the world (pages 775 and 791). 


terest to examine some of the distinct strains 
kept mainly by canary fanciers, who breed pure 
stock and retain only those birds with the defi- 
nite characters of the variety concerned. 


White Canary 


White canaries were recorded in 1677 as a 
variation from the ordinary yellow kind. They 
were much prized, so that males sold for 50 
gulden each, but by 1702 they were produced 
in such numbers that they were valued at only 
3 gulden. 

These white birds are simply albinos, or indi- 
viduals that have lost not only the original 
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black streakings but 
also the other pigments, 
so that they appear 
without color (Plate I). 

In the United States 
twenty years ago they 
were rare and com- 
manded prices of from 
$35 to $50 or even 
more. But now they 
are found in some 
abundance and are 
valued more for their 
ability in song than for 
their color. 


Cinnamon Canary 


The cinnamon canary 
is also an albinistic va- 
riety, a tendency that 
is shown by its red or 
pink eyes. Its true 
color is a brown, mixed 
sometimes with yellow, 
with much white in the 
wings and tail (Color 
Plate I). 

In breeding, the cin- 
namon inheritance is 
transmitted by the 
male, as young bred 
from a cinnamon 
mother and a male of 
some other color do not 
have the pink eyes or 
the brown color of the 
cinnamon breed. 


Lizard Canary 


The lizard canary is 
a most handsome va- 
riety in its bold, regular 
pattern and contrasting 
colors. The gold lizard 
has the body color yel- 
low (Plate I), while in 
the silver lizard this is 
silvery gray. The crown 
in purebred birds is 
light in color, without 
spots, and the wings and tail are black. 

Though so attractively marked, these birds 
long remained rare in the United States and 
are still rather difficult to obtain. They are 
among the higher priced varieties. 

The young at first are plain with a yellow 
cap, becoming spangled at the first molt. They 
are at their best in their first year of life, as, 
when the feathers are renewed at the next 
molt, the pattern usually becomes less definite 
and the wing and tail feathers become tipped 
with white. 

A relative is the London fancy canary, which 
when young is like the lizard, but at the first 
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molt becomes deep yel- 
low or buff, as the case 
may be, in beautiful 
contrast to the black 
wings and tail. 


Norwich Canary 


The Norwich canary, 
which takes its name 
from the English city 
of that name, is a pop- 
ular variety that is bred 
in either yellow or 
green (Color Plate I). 
It is a large bird of rich 
color with full body 
and small, rounded 
head. 


Belgian Fancy and 
Scotch Fancy 


Among the most cu- 
rious of canary breeds 
are the Belgian fancy 
and the Scotch fancy, 
which are reared en- 
tirely for form without 
regard to song. 

Both of these are 
long, slender-bodied 
birds with small heads, 
and are of a highly 
nervous temperament. 
In ordinary pose there 
is nothing about them 
to attract particular at- 
tention, but when ex- 
cited they assume 
peculiar, almost gro- 
tesque attitudes (Color 
Plate IT). 

In the Belgian fancy 
the bird stands with the 
body fully erect on its 
long, slender legs, with 
the wings pressed tight- 
ly to the sides and the 
long neck extended al- 
most at a right angle 
to the body. In full 
position the bill is 
pointed down. 

The Scotch fancy exhibits a variation, in 
that the tip of the tail is thrust forward and 
the neck arched so that the line from the head 
to the end of the tail is a smoothly rounded 


taught his charges. 


curve. The bird appears to lean backward 
from its perch in attaining this peculiar 
position. 


Crested Canary 


Another peculiar type is the coppy, or 
crested canary, in which the feathers of the 
crown are long and flat, and extend out from 


Photograph Brassai from Black Star 


BIRDS’ HUES TUNE UP AN ARTISTS COLOR SENSE 


At his studios in Paris and Nice, the contemporary French painter, Henri 
Matisse, keeps cages of feathered pets from many parts of the world. Com- 
paring the fresh, vivid plumage of the birds with some of his paintings, the 
artist is able to judge the richness of his own chromatic efforts. 
to Matisse’s studios are sometimes treated to exhibitions of tricks he has 
Here the painter admires a black-and-orange troupial 
from South America (page 802). 


Visitors 


the center to form a cap that almost, if not 
entirely, conceals the beak and the eyes. 

In the most sought-for types the crown 
is black and the body nearly clear yellow. 
Crested birds are bred in several strains of 
canaries, the most popular kinds being those 
of good size. The crested bird illustrated 
(Color Plate II) is of the Lancashire breed. 


Lancashire Canary 


The Lancashire canary is the largest of all, 
being strong and robust and standing a head 
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taller than any of the others. Its size may be 
appreciated from the painting (Plate II), in 
which the crested canary shown is of the Lan- 
cashire breed and is appreciably larger than its 
companions. The largest specimens are more 
than seven inches in length and are heavy in 
body, so that they appear as veritable giants 
when compared with ordinary canaries. 


Frilled Canary 


The frilled canary, seen perhaps most often 
in the Netherlands and France, has many of 
the body feathers long and slightly recurved 
at the tip, so that the plumage appears loose 
and fluffy, almost as if some of the feathers 
were growing upside down (Color Plate II). 

This type usually has a clear-yellow color 
and shows considerable variation in the extent 
of the frilling. 


Yorkshire Canary 


The Yorkshire canary, said to be a com- 
paratively modern variety, has a long, slender 
body and small head. It is bred in various 
colors, one of the common ones being clear 
yellow. Males may be nearly seven inches in 
length (Color Plate IT). 


Bullfineh 


The finch, or sparrow, family has many spe- 
cies that are kept in cages or aviaries, since 
their small size, tameness, and trim, pleasing 
form give them definite attraction. Finches 
are distributed abundantly throughout regions 
where the keeping of small birds has long been 
an interest, and, as they are easily obtained, 
numerous kinds have become highly popular. 
Most of them thrive in captivity, as they are 
seed eaters whose care is not difficult. 

Of the considerable variety only a few may 
be mentioned here, as there is not space to 
describe many common kinds, such as the green- 
finch, brambling, chaffinch, yellow bunting, saf- 
fron finch, grassquits, red cardinals, and many 
others that are prized by bird keepers. 

A prime favorite of this family is the bull- 
finch (Pyrrhula pyrrhula), which as a species 
ranges across Europe and northern Asia to 
Japan. Several varieties or subspecies are 
found through this vast region, differing slightly 
in color and size. 

The most common one in captivity is the 
European bullfinch (Pyrrhula pyrrhula euro- 
paea). The male is beautifully colored in gray, 
black, soft red and white; the female is duller 
in hue (Color Plate III). 

While wild trapped birds soon become tame, 
the most interesting are those that are taken 
from the nest and reared by hand, or those 
that are bred in aviaries, as they become en- 
tirely without fear and are easily handled. 

The ordinary song is a low, warbling whistle, 
which, while pleasing, is not remarkable, but 
captive birds are often taught to whistle simple 
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tunes, which they do most attractively. Often, 
too, they learn to perform little tricks, and 
become so tame that they may be allowed to 
go in and out of their cages at will. 

Though bullfinches often are fed entirely on 
rape seed, it is better to give them a diet of 
mixed seeds, and they are very fond of berries 
and green food. 


Linnet 


Another favorite is the linnet (Carduelis 
cannabina), valued for its pleasing, varied, 
warbling song (Color Plate III). It is an ex- 
cellent cage bird, and with proper handling be- 
comes very tame. 

While males in the wild state are marked 
with crimson on the breast, they often lose 
most of this color after the first molt in cap- 
tivity. This species often breeds in well-kept 
aviaries, and frequently hybridizes with related 
birds. 


European Siskin 


The Old World siskin (Spinus spinus) is an- 
other species that usually becomes very tame 
when caged. The adult male is marked with 
bright yellow, with black on the head (Color 
Plate III), but females and immature males 
are soberly clad in streaked plumage like the 
pine siskin of America. 

The European siskin nests in the north 
where there are spruces and other cone-bearing 
trees, ranging into Norway and the Archangel 
district in Russia and across Asia to Japan. 
In the Pyrenees, Bulgaria, and the Caucasus it 
is found locally. In winter it wanders in flocks 
wherever food is abundant. 

As the song is merely a twittering warble, the 
bird is sought more for its friendly acceptance 
of captivity than for its notes. 


European Goldfinch 


The European goldfinch (Carduelis cardu- 
elis) is a handsome fellow of gay plumage, a 
prime favorite abroad, and is often brought to 
America (Color Plate III). It may be excita- 
ble when first captured, but with a little atten- 
tion soon becomes tame. 

In its native home it ranges through Europe 
and northern Africa to Palestine and western 
Asia, several geographic forms distinguished by 
slight differences in color being found in this 
region. The song is pleasing and, coupled with 
the bright plumage, makes the bird most at- 
tractive. 

Common about gardens and cultivated lands, 
the European goldfinch often nests near houses. 
Its cup-shaped nest holds from three to six 
bluish-white eggs spotted with brown. 

The bird is one that has been transported 
often to other lands, and now is established in 
Bermuda, New Zealand, and in various places 
in Australia. For a while there was a colony 
in and about New York City, but after a time 
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A SAMPAN’S DECK IS FOOK KEE’S BARGAIN COUNTER 


“Birds to sing. 


If not sing can will be to change other. 


Dealer at moderate price.” So reads 


a Chinese vender’s shingle on his “houseboat” moored to a wharf at Kowloon, on the mainland 


opposite Hong Kong. 
rivers. 


the birds did not thrive and their introduction 
there has been called a failure. 


Strawberry Finch 


Next to the canary, the weaver birds, or 
weaver finches (Family Ploceidae), are among 
the most popular of aviary birds, though here 
we deal with a great variety instead of a single 
kind. This is an Old World family of many 
species that are handled easily in captivity. 

Weavers range in size from small to tiny, 
and are often of beautiful and striking plumage. 
Like the sparrow tribe, they live on seeds and 
so are easily maintained. 

Enter the birdhouse in any extensive Zzo- 
ological garden, and soon you are certain to 
find an aviary with a swarm of little birds that 
fly continually from food trays to perches 


Like water beetles, flotillas of junks and sampans crowd the shores of Cathay’s 
They are floating homes for thousands of families who never sleep on land. 


or from place to place about the enclosure 
in vivacious activity. These are weaver finches, 
the group ordinarily consisting of several kinds 
confined in company. In separate aviaries, 
where they are not too much disturbed, they 
often nest and rear young. The species in this 
group, in the wild state, are most abundant in 
Africa and in the Indian and Malayan regions. 

Many years ago I saw in a bird store a pair 
of handsome but tiny birds that the dealer 
told me were strawberry finches (Color Plate 
IV). They so intrigued my fancy that they 
soon were mine. 

The birds were sent home in the usual little 
wicker cage wrapped carefully in paper. A 
peep through the wrappings showed them rest- 
ing quietly, and a spare canary cage was soon 
ready for their reception. 
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Photograph courtesy U. S. Bureau of Mines 


COAL MINERS STAKE THEIR LIVES ON A CANARY’S DELICATE LUNGS 


A rescue crew tests for the presence of poisonous carbon monoxide by lifting the caged bird 


close to the roof where the noxious but odorless gas accumulates. 
diate steps are taken to vacate and ventilate that section of the mine. 
are widely used to show the presence of dangerous components in underground air. 


the men wear oxygen breathing apparatus. 


Great was our consternation when the tiny 
strawberry finches in an instant darted into 
the cage and out between the wires on the 
other side, to take refuge like two little mice 
beneath a table. 

With some maneuvering they were captured 
and placed again in the cage more carefully, 
then left undisturbed for a time. Before long 
they adopted the new home and from then on 
made no attempt to leave. In fact, when 
startled, they usually took refuge in the bot- 
tom, where they seemed to feel secure in the 
shelter of the muslin screen around the lower 
section of the wires. 

Until the death of the female from some 
obscure cause a few months later, the two 
were tractable but timid; from that time on 
the male seemed to enjoy human attention and 
remained a household pet for years. His beau- 
tiful warbling song, heard when all was still 
about him, was unusually attractive, the more 


If the bird shows distress, imme- 
Mechanical detectors also 
On their backs 


so, perhaps, because it was not repeated con- 
stantly. 

In aviaries scores of strawberry finches may 
live together, perching in pairs or little groups 
and nestling against one another contentedly. 
Sometimes they fill a foot or more of a branch 
or perch, chattering and preening, or resting 
quietly. Newcomers to the line often light on 
the backs of their companions and push and 
crowd their way down to the perch. 

The females remain plain in color always, 
but the males change plumage twice a year, 
the white-spotted, red feathers of the nest- 
ing period being replaced for several months 
by a plain, dull dress much like that of the 
female. 

In its native home, from India to Java, the 
strawberry finch, or amadavat (Amandava 
amandava), ranges in thickets and grasslands 
as well as about villages. The nests are small, 
neatly made balls of fine grass suspended in 
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LIKE A MISPLACED HAYSTACK IS THE SOCIABLE WEAVERS’ COMMUNAL HOME 


Forty nests under one thatched roof burden the branches of a tree at Maquassi in the Transvaal, 
South Africa. “Penthouse” colonies have been found containing as many as 200 pairs of birds. When 
a nesting site has been selected, all the feathered colonists join forces to build a common roof. 
Individual nests are constructed close together against the underside of the general covering. Each 
year, at breeding time, fresh nests are added upon the lower surface of the previous season’s “crop.” 
In many cases the mass eventually grows so huge and heavy that the supporting branches break 
under the load. A pair of pygmy falcons often takes up contemporaneous residence in one of the 


sociable weavers’ “sky cities.” 


grass and bushes. The families are surprisingly 
large, each nest containing from five to ten 
white eggs. The species is naturalized about 
Pearl Harbor on Oahu, in the Hawaiian Islands. 


Bengalee 


The Bengalee is a domesticated variety cred- 
ited to the Japanese and developed from the 
crossing of small weavers of the genus Urolon- 
cha, its history being so obscure that the exact 
ancestry is not known. 

These are chunky little birds that handle as 
easily as canaries, since they are accustomed 
to live only in cages and would be completely 
at a loss if they found themselves at freedom. 

There are three varieties—a dark-brown one 
and a light-brown one with extensive white 
markings, both shown in Color Plate IV, and 


a third, not illustrated, that is pure white 
throughout, except for the feet and bill. 


Java Sparrow 


The large-billed Java “sparrow” (Padda 
orysivora) is the most common of the weaver- 
bird family in captivity, as it is sold in all 
bird stores and is kept without difficulty in 
ordinary cages. It is in all probability the 
best known of exotic cage birds (Color Plate 
IV). This heavy-bodied bird, about the size 
of an English sparrow, soon becomes tame. 
Its pleasant song is given rather infrequently, 
usually when everything about it is quiet, and 
the bird is prized mainly for its soft colors and 
rather curious appearance, as well as for the 
ease with which it is kept. 

An albino variety that is pure white, or white 
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© Relang from Three Lions 
BIRDS IN CAGES HANGING ON THE WALLS OF HOUSES BRING SPRINGTIME MELODY TO A 
PARIS SIDE STREET 
arrow alley of steps hangs a small and modest cage, while on the other is a veritable 
bird apartment h E the poorer people have their canaries anc In this corner of a street of 
small shops there are a serrurerie (locksmith), a coiffeur (hairdresser), and an épicerie (grocery). 
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with light gray 
mixed in the back, 
is found com- 
monly. Some cap- 
tive birds develop 
black cheeks and 
lose the pinkish 
wash on the under 
surface. Male and 
female are alike, | 
both in size and in 
markings, so that Ff 
pairs are known 
only when breed- 
ing. These birds | 
do not change in 
color with the sea- 
sons. 

Java sparrows 
are found wild in 
the Malay States, 
Sumatra, Borneo, 
Java, and Bali, as 
well as on some 
other islands in 
that region. They 
have been intro- 
duced and _ estab- 
lished in recent 
years in other sec- 
tions, as in the 
coastlands of east- 
ern Africa and ad- 
jacent islands, and 
elsewhere. Ac- 
cording to some, 
the bird may have 
been native origi- 
nally in Java and 
Bali and been 
brought from there 
into the other sec- 
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tions where it is 
now found wild. 

The Java spar- 
row has long been 
known in captivity 
in Europe. Sir 
Hans Sloane had 
one in 1740, and I 
have seen them represented in paintings by 
Dutch artists of the same period. 

In its native home the Java sparrow is 
called the “ricebird,” and its large flocks are 
very destructive to rice before the harvest. 
To protect their fields natives erect little huts, 
elevated on posts, in which a guard may sit. 
Strings hung with rags, tin-can rattles, or 
wooden clappers lead out from this central 
place over the fields. As the flocks of rice- 
birds alight, the guard pulls the proper line 
and sets in motion the pendants, whereupon 
the rattling above the birds frightens them 
away. 


drawing. 


Drawing by Hashime Murayama 


A WEAVER BIRD DISPLAYS ITS LOOPS AND KNOTS 


A sketch by a Geographic staff artist shows the craftsmanship with grass and 
pliant twigs which has given the weaver family its name. 
weaver in the National Zoological Park in Washington, D. C., “posed” for the 
In decorating their cages they sometimes undo their work and start 
over again until finally satisfied (Color Plate V and page 800). 


A live red-billed 


Whydah 


Among all the weaver finches the most curi- 
ous in plumage are the whydahs, in which the 
tail of the male is greatly elongated (Plate V). 

The name of this group is unusual and is 
subject to two interpretations. The ordinary 
spelling is that just given, and the name is said 
to come from that of the coast town of Ouidah 
in Dahomey, French West Africa. The Por- 
tuguese traders, however, called the birds “wid- 
ows” from their long, dark trains, and they are 
known today as “veuve” in French, and are 
often called “widows” or “widow birds” in 
English. 


At Fort de Kock, Sumatra, in the Netherlands Indies, a quorum of tribes- 
men squat on their heels around oddly shaped cages of wood and split 
While wives trade chickens, ricecakes, candy, or baskets in the 
open-air market, the men gossip about their bulbuls and doves—and doubt- 
In Sumatra the dove is an emblem of 


bamboo. 


less about the people next door! 
luck, and therefore common in captivity. 


While whydahs are kept sometimes in cages, 
they are at their best in aviaries, where the 
handsomely decorated males can be seen to 
advantage. 

Among the various species the paradise 
whydah (Steganura paradisaea), shown in 
Plate V, is one of the best known. The tail 
in the male has two pairs of feathers with 
extraordinary development. The central pair 
has the base broad and the tips extended as 
slender filaments, while the second pair is 
much elongated. In both the feathers are 
turned until what would normally be the lower 


surfaces of each pair are applied to the adja- 


Photograph by Maynard Owen Williams 


A NATIVE BIRD FANCIERS’ CLUB MEETS TO MATCH PETS 
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cent plumes so that the 
tail is curiously flat- 
tened from side to side. 
The longer feathers 
may be a foot in length. 

These decorations are 
confined to the males, 
as females and imma- 
ture males are streaked, 
sparrowlike birds with 
the tail short, as in 
most species of this 
group. Ina native state 
the paradise whydah 
has a wide distribution 
in Africa. 

The giant whydah 
(Diatropura progne) 
of eastern and south- 
ern Africa is nearly as 
large in body as a red- 
winged blackbird. and 
the streaming tail 
feathers are eighteen 
inches in length. It is 
one of the most showy 
of aviary birds. Each 
male has favorite 
perches where he sings 
a sibilant song and flut- 
ters his wings in dis- 
play, showing his red 
shoulders in brilliant 
contrast with his black 
wings and body. 


Red-billed Weaver 


The red-billed weaver 
(Quelea quelea), some- 
times called the ‘“red- 
billed dioch,” is a prime 
favorite in small avi- 
aries and is one of the 
common species in cap- 
tivity (Color Plate V). 

These birds are those 
in which the habit of 
weaving, from which 
the family name is 
taken, can be observed 
with the greatest of 
ease. It is necessary only to supply them with 
suitable material, such as ordinary rafha, where- 
upon they will work with it long and indus- 
triously. 

Each strand is held in place on twigs or wires 
with the feet, while the free end is looped and 
turned and finally knotted, the process being 
repeated until the straw is completely used. 

The birds often seem highly critical of their 
work; they pull and twist at it, or even undo it 
and start over, until finally it suits them. 

At freedom they weave globular nests of 
grass, but in captivity their energy is devoted 
ordinarily to ornamenting the wires of their 
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aviaries with a network 
of strands. If nests are 
started, they are usu- 
ally not fully completed 
(page 799). 

In the semiarid re- 
gions in Africa red- 
billed weavers gather in 
flocks that are enor- 
mous, as they may in- 
clude tens of thousands 
of birds. The late Dr. 
Edgar A. Mearns often 
told me of watching 
such bands in Ethiopia 
come to drink at small 
streams. The birds 
poured in until the 
ground was covered, 
and at the water’s edge 
they literally piled on 
top of one another in a 
fluttering, shifting mass. 
Often some unfortu- 
nate would be pinned 
down by the press of 
birds steadily alight- 
ing and held with its 
head under water until 
it drowned. 


Orange Weaver 


The orange weaver 
(Euplectes francis- 
cana), known to avi- 
culturists as the 
“orange bishop,” is a 
native of northern trop- 
ical Africa. The male 
is a bird of handsome 
color and unusual plum- 
age, as the upper and 
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under tail coverts are “~~ 
nearly as long as the 
tail, and the elongated 
flank feathers form 
puffs that are thrown 
out in display on either 
side (Color Plate V). 
The female and the young male are streaked, 
sparrowlike little birds with no hint of the 
brilliant colors of the adult male. 

These are birds kept primarily for color, 
and are found in many aviaries. Three dis- 
tinct species are ordinarily grouped as ‘‘orange 
bishops” by bird dealers, the one described 
above being the smallest. The red bishop, or 
grenadier bishop (Euplectes orix), is the larg- 
est of the three, and has the head and throat 
black like the abdomen, and the wings and 
tail blackish. The fire-crowned, or crimson- 
crowned, bishop (Euplectes hordeacea) has 
the crown orange instead of black. Two re- 
lated species, the Napoleon and the taha weav- 
ers, have the males colored vividly in yellow 
and black. 


Photograph by Bernard F. Rogers ; 


NO CAGE CONFINES THIS GUARDIAN GOLDFINCH; HE WEARS A 
HALTER HELD BY A SLACK ‘“REIN”’ 


A barber in the Azores has provided a novel perch with opportunity for 
his pet to stretch its wings in short flights to the chain’s end. 


Combasou 


Occasionally, in an aviary or in some bird- 
store cage, one sees a tiny, black, sparrowlike 
bird with white bill and orange feet, whose 
plumage has a slight metallic sheen. This is 
the combasou (Hypochera chalybeata), an- 
other African species that is common in the 
wild, where it lives familiarly about settle- 
ments, but for some reason is not abundant in 
collections of living birds (Color Plate V). 

The combasou makes an excellent pet for 
those who enjoy unusual birds, though it is 
not a showy species. One that I kept for years 
lived in great contentmentin an ordinary canary 
cage where it had the protection of a muslin 
bag around the lower section. Behind this 


THE NATIONAL GEOGRAPHIC MAGAZINE 


PPS as 2 ey 
Photograph by Alfred T. Palmer 


FOR NOVELTY, WINGED WARES CAN'T MATCH THE “BIRDIE” IN THE CAMERA 


With a troupial on his left hand, a veteran dealer (left center) in the outdoor bird market in 


Caracas, Venezuela, stands protectively beside his feathered stock in trade. 


Wicker and wire cages 


contain gaudy tanagers, honey creepers, native meadowlarks, siskins, mockingbirds, hummingbirds, 


and the ever-present canaries. 


“Every home that I entered in the city,” the author says, “had little 


aviaries standing in the patio, or small cages with birds hung in a window” (page 791). 


screen it seemed to feel secure, but was fright- 
ened when it was removed. 

Its clear, warbling song was given only when 
the room was quiet. Its plumage changes were 
most interesting, as for several months it 
would be in clear black feather, then would 
molt into a plain, streaked dress, and change 
after a period to black again. 


Zebra Finch 


Australia, as well as Africa and Asia, has 
interesting species of weavers that for years 
have been reared in abundance in captivity, in 
addition to being trapped wild for the aviary 
trade. The zebra finch (Taeniopygia casta- 
notis), named from the narrow black bands on 
the upper breast and throat of the male, is one 
of the best known of these, as it is easily 
handled both in cages and in aviaries (Color 
Plate VI). It is one of the species that nest 
readily in captivity if given a suitable cavity 


and some dried grass with which to line it. 

At freedom zebra finches construct a small 
bottle-shaped or domed nest, with an entrance 
at one side, which is suspended in bushes or 
trees or may be placed beneath the large 
stick nest of a hawk or eagle. They also build 
in holes in trees. The eggs are white with a 
pale bluish tinge. Five or six is the usual num- 
ber, but 16 or 18 eggs, probably laid by several 
females, may be found in a single nest. 

The birds range in flocks that frequently 
contain hundreds of thousands. At watering 
tanks in dry seasons it is sometimes expedient 
to build little ladders on which birds that fall 
in may climb out; otherwise so many are 
drowned that their bodies pollute the water. 


Diamond Finch 


The diamond finch (Stagonopleura guttata) 
is less often found but is highly regarded and 
does well in captivity. It is decidedly heavier 
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Photograph by B. Anthony Stewart 


“TAKE HOME A CANARY TO CAROL ON CHRISTMAS AND SING IN THE NEW YEAR” 


At a limited-price variety store in Washington, D. C., imported roller and other canaries are 
offered for sale—as well as all the “fixin’s,” such as bird seed, bird medicines, perches, cage covers, 


and cages. 


in body than the zebra finch and is even more 
strikingly marked (Color Plate VI). It is 
native in eastern Australia. 

In the bush, diamond finches make long 
bottle-shaped nests of grass in which to place 
their four to seven white eggs. Often from 
three to a dozen of their homes may be placed 
beneath the great stick nest of a brown hawk 
or a whistling eagle, these large neighbors 
seeming entirely indifferent to the little birds 
living beneath them. 


Gouldian Finch 


Of all the Australian weavers the most at- 
tractive are the Gouldian finches (Poéphila 
gouldiae), named by the English naturalist 
John Gould for his wife, in recognition of her 
long assistance to him in illustrating his books 
on birds. 

Viewed in the abstract, a combination color 
pattern composed of brilliant yellow, purple, 
black, red, and green can only impress the 
color-conscious person as gaudy. ‘That this 


In the last year this store alone sold 3,300 canaries. 


may not necessarily be true is shown by the 
trim form of the Gouldian finch, which, dressed 
in these identical colors, is beautiful and pleas- 
ing (Color Plate VI). 

These small birds, an attraction in any 
aviary, are natives of northern Australia. 
Their nests are the usual globular structures 
of grass, suspended in trees or bushes except 
when the birds elect to nest in holes of trees. 
The eggs are white. 

Gouldian finches breed readily in captivity, 
and many are reared for sale. For years it 
was supposed that the birds with black faces 
and those with red were distinct, while a third 
kind with orange head was also recognized. 
Breeders find, however, that the three are 
merely color variations, and that all belong 
to the same species. Even the sexes cannot 
always be distinguished with certainty, as the 
breasts are lighter in young males, and some 
females are as bright as the brilliant males. 

The young, when in the nest, have curious 
mouth tubercles, light in color, the reason for 
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Photograph by Edwin L. Wisherd 


JAZZ TUNES INSPIRE A CANARY CHORUS 


Rhythms hot from Tin Pan Alley set the pace for vocal outpourings of the dozens of canaries 


kept by a resident of Washington, D. C., in a one-room apartment. 


While a canary inherits the 


general character of its notes, it responds readily with lusty song to the music of many kinds of 


instruments. 


Fox trots, waltzes, tangos, and even popular “swing” tunes played on the phonograph, 


encourage the birds to greater (and better accented) efforts, according to this experimenter. 


which is not entirely certain. However, as 
they show plainly in scanty light they may be 
of help in directing the parents toward the open 
mouths of the young in feeding. 

As Gouldian finches live in nature in a mild 
climate, they are delicate in captivity and need 
protection from drafts and cold. In England 
they become acclimated so that they live out- 
doors in summer and under these conditions 
breed freely. It is difficult, however, to accus- 
tom them to any degree of cold. 


Nuns (Munias) 


The group of weavers known to dealers and 
aviculturists as “nuns” or “mannikins” com- 
prises a hardy lot of species of small size with 
sturdy bodies, short tails, and strong, heavy 
bills. Ornithologists often call them ‘‘munias,” 
Munia being the generic name applied to them 
in science. 

Despite their small size, the birds of this 
group are sometimes shot by natives for food. 
For a nest they weave a rounded ball of grass 
with a concealed opening, hard to find, in the 
upper end. The various kinds are abundant in 
captivity and are easily handled. Four of the 
munias regularly kept as pets are shown in 
Color Plate VII: 

The white-headed (Munia 


nun maja) is 


found native in the Malay Peninsula, Sumatra, 
Java, Nias, and Bali. Marked by the pure- 
white head that gives it its name, it has two 
shades of brown on the breast and sides, and 
the central undersurface is black. 

The black-headed nun (Mumia atricapilla), 
with coal-black head and deeper colors 
throughout, ranges from India and western 
China to the East Indian islands as far as 
Celebes and the Philippines. Several geo- 
graphic varieties are found, distinguished by 
slight differences of size and color. 

The brown-breasted nun (Munia castaneo- 
thorax) comes from northern tropical Austra- 
lia, and the three-colored nun (M/unia malacca ) 
from India. All feed on seeds, sometimes at- 
tacking the rice crops. There are several other 
related kinds that may be found in aviaries. 


Bronze Nun 


The bronze nun, or bronze mannikin (Sper- 
mestes cucullatus), is a smaller species than 
its associates of the same general name, but 
has the same chunky form and heavy bill 
(Color Plate VII). 

From its native home in Africa it has been 
taken abundantly into captivity, and though 
not a showy bird it is one that is common in 
aviaries and cages. Male and female are col- 
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ored alike, but the young are plain, dull brown. 

Curiously enough, this little bird is com- 
mon as a wild bird in the island of Puerto Rico 
in the West Indies. It was introduced and 
naturalized there many years ago, possibly 
during the time of the slave traders, when 
ships were bringing their human freight from 
West Africa. I have seen them in the hilly 
country of Puerto Rico in flocks of hundreds 
that fed on ripening grass seeds on the ground. 

When startled they fly up to perch in the 
limbs of trees, where as soon as they alight 
they sidle along the limbs until they rest in 
twos or threes, nestling contentedly close to- 
gether. Their nests are untidy, domed struc- 
tures of dried grass stems with ends projecting 
all around. The eggs are white. 


Cutthroat Finch 


The name of the cutthroat finch (Amadina 
fasciata)—which, though called a finch, is a 
member of the weaver family—is taken from 
the crimson mark across the throat in the male 
(Color Plate VII). The female lacks this 
character but is otherwise similar. The bird 
is found wild in the drier sections of Africa, 
from Senegal to Somaliland and Rhodesia. 

Cutthroat finches are easily handled in cap- 
tivity, and are popular in aviaries. They 
often have a tendency to become darker in 
color when caged, caused sometimes, possibly, 
by eating hemp seed. 


Cordon Bleu 


The brightly colored, shiny bill gives the 
common name of “‘waxbill” to a group of small 
weavers found in Africa that are kept univer- 
sally in aviaries. 

Among the more pleasing species is the 
cordon bleu (Uraeginthus bengalus), another 
bird of Africa that is a great favorite in 
aviaries (Color Plate VII). It is sometimes 
called the ‘“red-cheeked,” or “crimson-eared” 
waxbill, from the red cheek patch of the male, 
a mark that is absent in the female. There is a 
closely related species (Uraeginthus ango- 
lensis) of the southern half of Africa in which 
the male also lacks the red mark. 


Zebra Waxbill 


The zebra waxbill (Sporaeginthus subfla- 
vus), found throughout much of Africa south 
of the true Sahara, takes its name from the 
bars on its sides that suggest the stripes of a 
zebra (Color Plate VII). It is marked also by 
the bright-red rump, the reddish under-parts 
being found only in the male. It differs from 
the other waxbills not only in color but in 
having a shorter tail. 


Common Waxbill 
The common waxbill (Estrilda astrild), of 
plainer coloration, longer tail, and slightly larger 
size, is also a native of Africa (Plate VII). It 
varies somewhat in depth of color, there being 
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several geographic forms, and also sometimes 
changes through conditions imposed by cap- 
tivity. 

There are several other kinds of waxbills, all 
of them rather difficult to handle until they are 
accustomed to aviary conditions. After that 
they are quite hardy. 


Red-crested Cardinal 


All through Argentina I found the red- 
crested cardinal (Paroaria cristata) a common 
cage bird, prized even in its native land. In 
the north, where it is often called ‘Brazilian 
cardinal,” it is equally attractive. Its colors 
are striking, its form jaunty, and its actions 
sprightly, so that its rather ordinary song is 
overlooked (Color Plate VIII). 

The birds are seed eaters that are regularly 
kept in single cages of sufficient size to allow 
freedom of movement. In aviaries care should 
be used not to put them with weaker spe- 
cies, as they are often aggressive and kill or 
injure smaller companions. 

These birds are hardy and will stand con- 
siderable cold. I have known a bird escaped 
from captivity to live at freedom through the 
rigors of a severe winter in Washington, D. C. 


Shama Thrush 


The sweet-voiced shama (Kittacincla mala- 
barica), of handsome plumage, a member of 
the family of thrushes, is found from India and 
Ceylon to Yunnan, Borneo, and Java. The 
long tail varies considerably in length and often 
becomes frayed and worn unless the birds are 
kept in large enclosures (Color Plate VIII). 
The female is gray instead of black. 

In captivity the shama is primarily an aviary 
bird, as it is of nervous temperament, but it 
can be handled in cages with a little attention 
and often becomes very tame. Ordinarily it is 
kept only by bird fanciers, as it requires soft 
food, meal worms, and other similar diet. 

In its native home the shama lives in thick- 
ets and jungles. This accounts for its shyness 
when caged, as it is accustomed to cover and 
is ill at ease in the open when alarmed. Its 
beautiful song of rich notes is highly varied, 
and it is said to mimic the calls of other birds 
to some extent. 


White-eared Bulbul 


The white-eared, or red-whiskered, bulbul 
(Otocompsa jocosa) is found from India to 
the Malay Peninsula. It is an example of a 
common type of which several species and sub- 
species are found regularly in captivity (Color 
Plate VIII). 

A closely allied bird from India lacks the 
white tips on the tail feathers. Another, from 
the same country, is minus the red spot on the 
cheeks, and there are still others in which the 
red of the under tail coverts is replaced by 
yellow. There are some with yellow breasts, 
some with streaked throats, and so on. All 
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LITTLE MISS AMERICA WELCOMES BIRDS FROM FOREIGN LANDS 


At the third annual exhibition of the Bird Fanciers Association, held at the Waldorf-Astoria 
Hotel in New York City in November, 1937, pretty Miss Ursula Reimer was snapped at an aviary 


while feeding Java sparrows (top) and other exotic species. 


is a prize in any collection (Color Plate IV). 


agree in slender form and in jaunty, erect crest. 
The bulbul of the poets is found in this 
family (the Pycnonotidae), a group of which 
some kinds are good songsters, while others are 
not so proficient. Bulbuls require soft food, 
but with proper care are hardy in captivity. 


Myna 


Talking parrots are universally known, but 
it is something of a surprise to most people to 
stop to examine a heavy-bodied, shiny black 
bird with curious yellow wattles on the sides 
of the head and have it suddenly remark in a 
sepulchral, croaking voice, “I’m hungry,” or, 
less politely, “So’s your old man!” But this is 
what may happen to visitors in the National 
Zoological Park any day. 

The bird is the talking myna (Gracula religi- 
osa) from the Malay region, a species of wide 
range that has been separated into a number 
of geographic races (Color Plate VIII). 

These mynas are naturally imitative and 
learn words, phrases, and other bird calls, par- 
ticularly loud, whistled sounds, with ease. I 
remember especially the survivor of a pair 
that often remarked to me (rather mournfully, 
it seemed), “The other one died,’ and fol- 
lowed this or any other imitation with cack- 
ling laughter learned from those who were 


An albino Java sparrow (left center) 


amused at its talk. This same bird, when we 
first received it, jabbered phrases in some 
strange tongue, perhaps in Malay, taken from 
native handlers before it was shipped to us. 

In talking, mynas usually check their rest- 
less jumping about to rest with body held stiffly, 
bill pointing out, and the pupil of the eye con- 
tracting and enlarging rapidly. Words are ut- 
tered with open bill and considerable movement 
of the throat. 

Mynas are quarrelsome and aggressive, so 
they have to be confined alone. They require 
a good deal of cage room, and eat fruit and 
other soft food. Though most amusing in an 
aviary, they are not recommended for house- 
hold pets, as they require considerable atten- 
tion in keeping their cages clean. They readily 
learn to imitate from one another. 


Red-billed Hill Tit 


The sprightly little “Japanese robin” ( Leio- 
thrix lutea) is wrongly named, since it is found 
from southern China to northern India and 
Burma and does not occur wild in Japan. It is 
better called the “red-billed hill tit” (Plate 
VIII). It requires soft food, but is hardy and 
easily handled in cage or in aviary, and pays 
for its care in its alert, active movements and 
pleasant warbling songs. 
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